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Subject: Biological Opinion for Interim Surplus Criteria, Secretarial Implementation

Agreements, and Conservation Measures on the Lower Colorado River, Lake
Mead to the Southerly International Boundary Arizona, Californiaand Nevada

This document transmits the U.S. Fish and Wildlife Service's (Service's) biological opinion
(BO) based on our review of effects of the proposed Interim Surplus Criteria (1SC), Secretarial
Implementation Agreements (SIAS) for change in point of diversion for up to 400,000 acre-feet
(af) of Califomia apportionment waters within California, and implementation of certan
conservation measures on the endangered razorback sucker (Xyrauchen texanus), bonytail chub
(Gila elegans), desert pupfish (Cyprinodon macularius), Y uma clapper rail (Rallus longirostris
yumanensis), brown pelican (Pelecanus occidentalis) and southwestern willow flycatcher
(Empidonax traillii extimus); the threatened desert tortoise (Gopherus agassizii) and bald eagle
(Haliaeetus leucocephalus); and designated critical habitat for the razorback sucker and bonytail
chub in accordance with section 7 of the Endangered Species Act (ESA) (87 Stat. 884, as
amended; 16 U.S.C. 1531 et seg.). There are five designated applicants for this consultation:
Metropolitan Water District of Southem California (MWD), San Diego County Water Authority
(SDCWA), Imperial Irrigation District (IID), CoachellaValley Water District (CVWD) and the
San Luis Rey Tribe (SLR).

The Bureau of Reclamation (Reclamation) and the applicants have requested our concurrence
that the action may affect, but is not likely to adversely affect the bald eagle. The Service
concurs with this determination. Reclamation has also made findings of no effect for the desert
pupfish, brown pelican, and desert tortoise and critical habitat for the bonytail chub.

This BO is based on information provided in the August 2000, biological assessment (BA)
(USBR 2000a), the draft Environmental Impact Statement (DEIS) for the ISC (USBR 2000b),
the final conservation measures provided in a memorandum from Reclamation on January 8,
2001 (USBR 2001), information from the 1996 Operations and Maintenance BA (USBR 1996)
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for the lower Colorado River (LCR), the 1997 BO on Operations and Mantenance (USFWS
1997); meetings with Reclamation with and without the applicants, technical information
provided by Reclamation on computer simulation models and results of modeling, telephone and
personal conversations, e-mails, and other sources of information. A complete administrative
record of this conaultation is on file a the Arizona Ecologcal Services Office in Phoenix. We
have assigned log number 2-21-00-F-273 to this consultation. Pleaserefer to that number in
future correspondence on this consultation.

Consultation History

The Service met several times with Reclamation during 2000 and twice with the applicants
regarding this consultation. Because of Reclamation’s schedule to complete all environmental
compliance on thisproject by December 31, 2000, the Service and Reclamation agreed to atime
line that provided 60 daysto prepare a biological opinion, provided that the BA was of sufficient
detail that additional information would not be needed to prepare the BO. Informal consultation
wasinitiated in March. A May 22, 2000 memorandum from Reclamation asked the Service for
concurrence with alist of species. The Service replied on June 5, 2000 requesting the bad eagle
and desert pupfish be added to the lig of species. A draft BA was provided by Reclamation to
the Service and applicants on August 15, 2000. The Service provided comments on the draft BA
in amemorandum dated August 22, 2000. Formal consultation was requested by Reclamation on
August 31, 2000. The Service requested additional information on the BA in a memorandum
acknowledging that request on September 5, 2000. The Service stated the information contained
in the BA was sufficient to initiate consultation as of August 31, 2000, but that the additional
information was needed by September 12, 2000 in order to maintain the 60-day schedule. For
unknown reasons, Reclamation did not get a copy of the memorandum until October 2, 2000 at a
scheduled coordination meeting. Contents of the memorandum were discussed, and Reclamation
was sent another official copy. Responses to the questions raised in the September 5, 2000
memorandum were received from Reclamation in a memorandum dated November 30, 2000.
Extensive discussions on the final form of the conservation measures were held in December,
2000 and January, 2001. Thefina conservation measures were provided to the Service by
Reclamation in a memorandum dated January 9, 2001.

In discussions with Reclamation, the Service will provide separate memoranda on findings for
the effects of the proposed actions to listed speciesin the Grand Canyon and Mexico. This
decision is necessary in light of changesto the findings for Grand Canyon species after the BA
was provided, and the supplemental BA for speciesin Mexico used a different project and
baseline than in the original BA. This biological opinion does not contan information on efects
to listed species inthose two areas.
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BIOLOGICAL OPINION
I. DESCRIPTION OF THE PROPOSED ACTION

The proposed action would take place on the Colorado River in Arizona, California and Nevada.
Figure 1 isamgp of the area showing important festures of theriver. The proposed action is
comprised of several connected yet independent actions that involve apportioned and designated
surplus waters of the lower Colorado River (LCR). Although Reclamation has now selected a
preferred alternative, this consultation is based on the California Plan aternative described in the
DEIS (USBR 2000b) and in the BA (USBR 2000a). The preferred alternative Basin States Plan
has |ess severe effects to Lake Mead than the California Plan considered in this consultation.
The baseline “no-action” alternative is also dlightly different for the preferred alternative, but not
outside the bounds considered in this biological opinion. The changes in points of diversion for
400,000 af of California allocation water for which SIAs are needed are described in the draft
Cdlifornia’s Colorado River Water Use Plan (4.4 Plan) (Colorado River Board of California
2000), and in the BA. Theinformation contained in the above documentsis herein incorporated
by reference.

I1SC

The DEISfor the | SC contained four alternaives and a no-adion alternative. The ISC eventually
implemented will be in effect for the years 2001-2015 only. Beyond that time, the no-action
aternative will be put into place. This alternative isessentially the same as the method used in
the 1996-2000 water years to declare surplus conditions. The California Plan alternative was
devel oped by Calif ornia water users to meet the needs of impl ementation of the 4.4 Plan. In
terms of the other | SC alternatives, its effects fall between the Flood Control Alternative and the
Shortage Protection Alternative.

The California Plan is described in considerable detail in the DEIS and more generdly in the BA.
These descriptions are incorporated herein by reference. The critical points of the alternative are
summarized in this document to provide for the focus of theBO analyss.

The Cdlifornia Plan has three Tiers or trigger elevation levels that provide for surplus declaration
(Figure 2). These elevation levels would be determined using the August-24 month study
projections for the January 1 system storage, whichisnot at the lowest point in Lake Mead's
yearly elevation cycle. Lake Mead elevations vary 10-20 fee per year with maximum monthly
increases or decreases of up to 3 feet (USBR 1996). Actual water surface elevationsin Lake
Mead are the result of water releases from Hoover Dam and inflows from Glen Canyon Dam
and the Grand Canyon tributaries. An effort to reduce monthly reservoir level fluctuations by
timing high Glen Canyon Dam releases with high Hoover Dam releases is made by Reclamation.
All Tier elevations increase over the 15 year life of the ISC to provide the same degree of
protection for Lake Mead water storage amounts as depleionsin the Upper Colorado River
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Basin States (Colorado, New Mexico, Utah and Wyoming) increase from approximately 3.96
maf in 2000 to 4.46 million af (maf) in 2015 (USBR 2000b). Asthe Upper Basin uses more of
its water, there isless available to be stored in Lake Mead or Lake Powell. Most of the surplus
water goesto Cdifornia, with smal ler amounts to Arizonaand Nevada. Information inthe DEIS
Attachment G (USBR 2000b) contains the assumed depl etion schedules for the three States used
to run the models for Lake Mead elevations and contains surplus water amounts assumed for
those years. Other information on depletion schedulesis also in theDEIS.

Please refer to Figure 2 for thisdiscussion. The Tier 1 elevation changes from 1160 to 1166 feet
from 2001-2015. For surpluses declared at Tier 1, Arizona, California and Nevada divide up
between 770,000 and 835,000 af for any beneficial purposes. For Tier 2 (1116 to 1125 feet), the
States would still get surplus water, dividing up between 564,000 and 620,000 af. Agricultural
uses for surplus and storage other than for future municipal uses would not be allowed. At Tier 3
(1098 to 1102 feet) the usage restrictions are much more severe and essentially restrict the use of
surplus water to active municipal and industrial uses. The amount available is between 464,000
and 520,000 af. The amount of water designated for surplusin each year does not require that
the Tier level be protected. No surplus water would be available at LakeMead |levels below
1098-1102 feet. These amounts resut from amore libera interpretation of what qualifies as a
surplus year.

Use of more liberal surplus criteriawould also result in changes to how space-building in Lake
Mead is accomplished. The flood control plans require a certain amount of storage space be
available at a specific time of theyear to accommodate runoff. Reclamation has traditionally
released wate in excess of normd apportionment demands when necessary to provide for this
space. With additional releasesin the form of surplus water, the need for space-building releases
will change.

Changes to the elevations of Tier lines would be made at 5-year intervals based on the review of
the Long-Range Operating Criteria (LROC) for the LCR and actual operding experience Itis
not clear if the changesto Tier water surface elevations could be made more liberal aswell as
more conservative during the review. Inthe case of moreliberal criteria (lower water surface
elevations would provide for surplus declarations), additional effects not covered by thisBO or
the EIS process may occur and additional consultation be required at that time. Decisions on
when a surplus would be declared, and at what level, would be made for the Annua Operating
Plan (AOP). Water deliveriesfor a surplus year would be made in such away that the States
could put to beneficial use all the water provided. The Law of the River prevents Redamation
from releasing any water that cannot be bendicially used by a water usa with avalid water
service or surplus contract except under flood conditions. Unlike normal water contracts for
basic apportionments, surplus contrects are not permanent. Thisis an important distinction, asit
provides for the continuing discretion of Reclamation in the matter of declaring surpluses.
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4.4 Plan

The 4.4 Plan is avery complex, multi-component plan to maintain existing levels of water
supplies to the Southern California urban areas while providing that the State will not use more
than its apportionment of Colorado River flows. There are numerous features of the 4.4 Plan that
are not the subjed of this consultation. An EIS/EIR and ESA section 10 program are ongoing to
address issues within California resulting from parts of the 4.4 Plan. There are also some
possible connections to the Colorado River in the form of delivery overruns, water accounti ng,
actual delivery of the transferred water, conjunctive use, storage projects and offstream interstate
water banking that are not covered by this consultation. Some of these adtivities have a Federal
nexus, but sufficient information was not provided for them to be included in this consultation.

California s apportionment is 4.4 maf of the total 7.5 maf for the Lower Colorado River Basin
States (Arizona, Californiaand Nevada). It has used up to 5.4 maf per year in the past, relying on
unused apportionment from Arizona and Nevada to provide the excess water. Those States are
now, or will be by 2004, using their entire apportionments, leaving none extrato provideto
Cdlifornia. This shortfall will affect the Southern California urban areas, since the entities that
supply water to those areas, like MWD, have been the ones using the unused apportionment of
Arizonaand Nevada. The MWD agueduct from Lake Havasu can cary approximately 1.25 maf
of water per year. The MWD has awater right for approximately 550,000 af, and has another
100,000 af that is part of an ongoing agreement between MWD and 1D and will continue to be
delivered to the MWD agueduct. MWD thus needs to find 600,000 af of water to maintain
existing supplies. The surplus water generated from the |SC will make up some of this water
over the short-term. Approximately 400,000 af of California s Colorado River water proposed
for changesin point of diversion from below Parker Dam to above Parker Dam will be part of
long-term replacement water. This water has a variety of sources and eventual destinations,
specifics of which areinthe BA and DEIS. These transfers will take several years to accomplish,
and will increaseincrementally to the full amount. The completion of the transfers still leaves a
200,000 af defidt for MWD’ s agueduct capacity that is not explained in the DEIS or BA. This
water will have to be made up from in-state supplies, future surplus declarations (if any) or other
sources. What isimportant for this analysisisthat the total volume of water released from
Hoover Dam will not change due to the SIAs. What will change is the timing of that release and
where it will be taken from the river. Because diversionsto 11D and CVWD do not provide
return flows to the river, the changing of flow patterns below Parker Dam will not be further
complicated by elimination of those flows as the water now moves to the coastal plain instead of
the Imperia Valley. The 4.4 Plan will be in effed for amaximum of 75 years. Once
Reclamation, as Watermaster and representative of the Secretary of the Interior, signs the SIAS,
there is no futureor continuing disaretion on delivery of the 400,000 af of water. It isalso
important to note tha the diversion of the 400,000 af is not the subject of this consultation, only
the delivery of the water by Reclamation to the point of diversion. Diversion is a State
discretionary action and this BO has no section 10 component. Effects of the existing diversion
are part of the baseline and cumulative effects.
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As part of the 4.4 Plan, there are ather actions that are not part of this consultation that may result
in changes in points of diversion to Lake Havasu from other locations on the LCR below Parker
Dam. For the purposes of this consultation, those changes in points of diversion may be included
within the total 400,000 af of transfer water provided that they do not increase thetotal amount
of water transferred beyond the 400,000 af. Any effects to listed species from these other types
of transfers that are not covered in this analysis would require additional consultation.

Conservation Measures

Reclamation has provided conservation measures that would be part of the proposed action once
oneis selected. These measures are designed to reduce the significance of the effects of the
action on the listed species and critical habitat. These measures were listed in the BA (Table 5)
in very general form. Final conservation measures for this project were provide by Reclamation
in amemorandum dated January 9, 2001 (USBR 2001).

The conservation measures for the | SC are;

1. Reclamation will continue to provide funding and support for the ongoing Lake Mead
Razorback Sucker study. The focus will be on locating populations of razorbacksin Lake
Mead from the lowe Grand Canyon (Separation Canyon) area downstream to Hoover Dam,
documenting use and availability of spawning areas at various water elevations, clarifying
substrate requirements, monitoring potential nursery areas, continuing ageing studies and
confirming recruitment events that may be tied to physical conditionsin the lake. The
expanded program will be devel oped within 9 months of signing the BO and implemented by
January 2002. Initial studieswill extend for 5 years, followed by areview and determination
of the scope of studiesfor the remaining 10 years of the ISC. Reclamation will use the
bathymetric surveys, to be conducted in fiscal year 2001, to gather data in the areas of the
identified spawning habitat, if not already available.

2. Reclamati on will to the maximum extent practicabl e provide ri sing spring ( February through
April) water surface elevations of 5-10 feet on Lake Mead, to the extent hydrologc
conditions allow. Hydrologic studies indicate that such conditions could occur once in 6
years, although no guarantee of frequency can be made. This operation plan will be pursued
through Beach/Habitat Building Flows (BHBF) and/or equalization and achieved through the
Adaptive Management and Annual Operating Plan processes, as needed for spawning
razorback suckers.

3. Reclamation will continue existing operations on Lake Mohave that benefit native fish during
the 15-year | SC period and will explore additional ways to provide benefits to native fish.

4. Reclamation will monitor water levels of Lake Mead from February through April of each
year during the 15 years ISC are in place. Should water levels reach 1160 feet because of the
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implementation of 1SC, Reclamation will implement a program to collect and rear larval
razorbacks in Lake Mead the spawning season following this determination. If larvae cannot
be captured from Lake Mead, wild larvae will be collected from Lake Mohave.

The implementation of 1SC is not likely to produce a condition resulting in a minimum
February through April Lake Mead elevation at or below 1130 feet for more than 2
consecutive years during which surplus is being declared. Therefore, this condition has not
been evaluated as an effect of the proposed action.

The conservation measures for the 4.4 Plan are:

1. Reclamation will stock 20,000 razorback suckers, 25 centimeters (cm) or greater in length,
into the Colorado River between Parker and Imperial dams. This effort would be a
continuation of present effort and bring the total number of razorbacks of that size stocked
below Parker Dam to 70,000. Thiswill be completed by 2006.

2. Reclamation will restore or create 44 acres of backwaters along the LCR between Parker
Dam and Imperial Dam. This effort could include restoring existing decadent backwaters for
which no ongoing effort provides funding or responsibility for restoration, or the creation of
new backwaters where water availability, access and other issues can be met. Maintenance of
these backwaters for native fish and wildlife will be ensured for the life of the water transfas.
Thiswill be completed within 5 years of the first water transfers

3. Reclamation will provide funding of $50,000 for the capture of wild-born or F1 generation
bonytails from Lake Mohave to be incorporaed into the broodstock for this species and/or to
support rearing efforts at Achii Hanyo, a satellite rearing facility of Willow Beach National
Fish Hatchery. These efforts will be funded for 5 years (2001-2006).

4. A two-tiered conservation plan has been developed to minimize potential effectsto willow
flycatcher habitat that could result because of reduced flows on the Colorado River between
Parker and Imperial dams as water transfers and associated changes in point of delivery are
implemented. The plan isalso illustrated in a decision driven flow chart.

Tier One

The primary strategy of thistier isto use management actions to prevent changesin the
existing micro-habitat and prey base of occupied willow flycatcher habitat. Reclamation will
identify and monitor 372 acres of currently occupied habitat (monitored habitat) that may be
affected by water transfers and changes in point of delivery of up to 400,000 af of Colorado
River water between Parker and Imperial dams (water transfer actions). Soil moisture will be
monitored and if levels decrease as aresult of implementation of water transfer actions under
consultation, management actionswill betaken to maintain the monitored habitat. Initidly,
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monitoring efforts will be at alevel of effort ssimilar to Reclamation’ s monitoring program
under the existing interim biological opinion for river operations and maintenance. The
monitoring program will be reviewed every fiveyears to determine whether this level of
effort is appropriate to monitor effects of water transfer actions or can be reduced for the
remainder of the period that water transfer actions are occurring. Monitoring will continue
for up to five years after implementation of all water transfer actions unless it becomes part of
a broader effort associated with recovery actions.

In addition, Reclamation will restore and maintain 372 acres of new replacement willow
flycatche habitat along the lower Colorado River. All 372 acres of replacement habitat will
be in place within five years of the effective date of the Implementation Agreement that
provides Federal approval for water transfer actions.

Tier Two

A two step contingency strategy has been developed and will be initiated if Reclamation, in
consultation with the Service, determines that management actions to prevent adverse
changes to monitored habitat are no longer viable or will not be successful in maintaining
“baseling” soil moisture conditions. (Note: baseline soil moisture conditions will be
evaluated using criteria that will be developed within one year of the acceptance of the
biological opinion).

The contingency strategy emphasi zesreplacement of the monitored habitat in Tier Onethat is
impacted as aresult of the water transfer actions under consultation. The status of willow
flycatchers relative to success of recovery efforts along the Lower Colorado River between
Parker and Imperial dams will form the primary basis for determining the level of habitat
replacement implemented under this strategy using the following approach:

Flycatcher Status Improving:

If willow flycatchers along thelower Colorado River, when compared to data collected as of
the year 2000 are exhibiting an appreciable upward trend, then one acre will be restored and
maintained for every one acre of monitored habitat that is adversely impacted. In

combinati on with the 372 acres of habitat established under Tier One, the maximum acreage
conserved would be 744 acres and no further replacement of acreage is required.

Flycatcher Statusis Stable or Decreasing:
Step 1 - If the willow flycatchers population along the Lower Colorado River is exhibiting an

appreciable downward trend that islikely attributable to habitat factors along the lower
Colorado River, then two acres will be restored and maintained for every one acre of



Biological Opinion: Interim Surplus Criteria/California4.4 Plan 9

monitored habitat that is adversely impacted for thefirst 186 acres (acres 1-186). Under this
step, Reclamationwill replace up toa maximum of 372 additional acres.

Step 2 - If after implementing step 1, additional acreage (acres 187-372) of the monitored
habitat is affected, Reclamation will answer two questions:

a) Are flycatchers occupying the 372 acres of replacement habitat already being
maintained under Tier One?

b) Are the flycatchers along the lower Colorado River exhibiting an appreciable upward
trend?

If the answe to question a or b is yes, Reclamation will have no further requirement to
restore acreage. However, if the answer to both questions are no, Redamation will restore
and maintain two acres for every one acre of monitored habitat that is adversely affected by
the water transfer actions for the remaining 186 acres (acres 187-372) of monitored habitat.
Under this step, Reclamation will replace and maintain up to a maximum of 372 additional
acres.

Note: Should it be necessary toimplement all of theTier Two steps (744 acres) in addition to
Tier One actions Reclamation will have replaced the monitored habita at an overall 3:1ratio
(amaximum of 1116 acres).

Reclamation will continue voluntary conservation efforts along the lower Colorado River and
its tributaries to restore and maintain riparian habitat primarily for willow flycatchers.
Reclamation may use this habitat as credit towards replacement of willow flycatcher habitat
aslong asthey are not previously counted to support any other Reclamation Section 7(a)(2)
obligation.

If the willow flycatcher is downlisted to threatened, then Reclamation can replace at an
overall rate of 2:1 instead of 3:1 regardless of current trend in population numbersin the
lower Colorado River recovery unit, and regardless of whether the first 372 restored acresis
occupied by willow flycatchers.

Reclamation did not provide any conservation measures to offset the effeds to 5404 acres of
potential willow flycatcher habitat that is within the area of effect to groundwater levels from the
water transfers. These effeds will be addressed within the context of the MSCP or, if the MSCP
is not developed, during reinitiation on operations and maintenance.

Description of the Action Area

The action areais defined as all areas to be affected directly or indirectly by the Federal action
and not merely the immediate areainvolved in the action (50 CFR 8402.02). Inthe BA,
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Reclamation has defined the geographic area as the Colorado River from Lake Powell to the
Southern International Boundary (SIB). In accordance with the CFR requirements, the Serviceis
defining the action area to be the Colorado River from the full pool elevation of Lake Mead
beyond Pierce Ferry to the Gulf of California and the 100-year floodplain of the river, plus al
land areas in the three states (Arizona, Californiaand Nevada) in which waters from the
Colorado River involved in this consultation are used now and in the future under the proposed
action.

Theinitia area of potentia effects of the ISC included Lake Powell and the Colorado River
through Grand Canyon. These areas arediscussed in the DEIS, and are included in the
geographic area covered by the BA. The effectsto listed speciesin the Grand Canyon arenot
included in this BO because the BA did not contain the necessary analysis.

Although Reclamation’s BA does not conclude that the proposed actions may contribute to
growth, the Service believesit is necessary to include the water use aress in the United States
within the action area. These areas may have indired effects attributable to the proposed actions.
Indirect effects outside of the immediate project area are determined using the dual requirements
of causation and reasonable certainty of occurring. Causation need not be exclusive, that is, the
Federal action under consultation does not need to be the only means by which the indirect effect
could occur. It only has to be one way the effects could be generated. Reasonable certainty can
be difficult to document because of the nature of future growth and development projects. Inthis
case, there are other factorsto consider.

It is very important to understand that no new permanent water supplies based on the lower
Colorado River will be developed under the proposed actions. Water provided under the ISC
will only be available for a 15-year period. Under the SIA water transfers, water now used in one
location would be redirected to another location within the same State. The need to implement
the ISC and 4.4 Plan is based on having water to suppart existing uses and future needs within
the MWD and SDCWA service areas. We do not need to know what or where those uses are for
this consultation, only that there are present and future uses for this water within the service
areas. The areas of present use for the 400,000 af are aso included since they will have effects of
reduced water availability as aresult of the proposed adions. Effectsin existing use areas are
being covered under an on-gaing ESA section 10 process.

The Colorado River and 100-year floodplain in Mexico are part of the action area. Effectsto
species in Mexico have been detailed in a supplemental BA and are not included in this BO.
Appropriate consultation with the National Marine Fisheries Service (NMFS) will be
accomplished by Reclamation for the totoaba (Totoaba macdonaldi) and vaquita (Phocoena
sinus) in the Gulf of California.
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I1. STATUS OF THE SPECIES/CRITICAL HABITAT

This section provides brief summaries of the status of the listed species and critical habitat that
would be adversely affected by the proposed actions. Recovery plans, if one exists, are cited for
each species in the appropriate section. Biological information on species for which a finding of
“no effect” or “may affect, not likely to adversely affect” has been made by Reclamation and
concurred with by the Serviceis not provided in this BO. Please refer to the BA for that
information.

Species/Critical Habitat Description

Bonytail chub and razorback sucker

The bonytail chub was listed asan endangered species on April 24, 1980, with an effective date
of May 23, 1980. Critical habitat for the bonytail was designated on March 21, 1994, with an
effective date of April 20, 1994. Critical habitat in the action areais the mainstem Colorado
River from Hoover Dam to Davis Dam including Lake Mohave to its full pool elevation and the
river and 100-year floodplain between the northern boundary of the Havasu National Wildlife
Refuge to Parker Dam, including Lake Havasu to its full pool elevation. The Bonytail Chub
Recovery Plan was most recently updated in 1990 (USFWS 1990).

The razorback sucker was listed as an endangered species October 23, 1991, with an effective
date of November 22, 1991. Critical habitat for the razorback was designated on March 21,
1994, with an effective date of April 20, 1994. Critical habitat in the action areais Lake Mead to
its full pool elevation, the river between Hoover Dam to Davis Dam includng Lake Mohave to
itsfull pool elevation, and the river and 100-year floodplain between Parker Dam and Imperial
Dam. The Razorback Sucker Recovery Plan was released in 1998 (USFWS 1998).

Yuma clapper rail

The Yuma clapper rail waslisted on March 11, 1967, under endangered species legslation
enacted in 1966 (Public Law 89-669). Only populationsin the United States are protected under
the ESA. Thosein Mexico are not. Critical habitat has not been designated for this species. The
Y uma Clapper Rail Recovery Plan was released in 1983 (USFWS 1983).

Southwestern willow flycatcher

The willow flycatcher was listed as endangered, without critical habitat on February 27, 1995.
Critical habitat was later designated on July 22, 1997. A correction notice was published in the
Federal Register on August 20, 1997, to clarify the lateral extent of the designation. Eighteen
critical habitat units totaling 599 river milesin Arizona, California, and New Mexico were
designated. Knowledge of important or “critical” habitat areas for willow flycatchers has
improved since 1997, thus what was designated as critical habitat then, may not be the most
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accurate description of the most aritical areas for willow flycatchers (i.e., Roosevelt Lake in
Arizona, Colorado River main stem below Hoover Dam, etc.). No draft or final recovery plan
has been released for this species.

Life History

Bonytail chub and razorback sucker

Life history information on thebonytail andrazorback can be obtained in documents previously
incorporated by reference into this BO (USBR 1996, USBR 2000a, USFWS 1997), the biological
support document for the critical habitat designation (USFWS 1993a) and in the recovery plans
(USFWS 1990, 1998). In the time period since 1997, new information on the number of
founders for the bonytail broodstock (Hedrick et al. 2000) and on recruitment of razorbacksin
Lake Mead (Holden et al. 1999) has been devel oped.

Yuma clapper rail

Life history information on theclapper rail can be obtained in documents previously
incorporated by reference into this BO (USBR 1996, USBR 2000a USFWS 1997), in the
recovery plan (USFW S 1983) and other life history summaries (Eddl eman 1989, T odd 1986). In
the time period since 1997, no new significant biological information onlife history for this
species has been obtained, although information on the potential for selenium poisoning viafood
sources has been developed (Roberts 1996, King et al. 2000).

Southwestern willow flycatcher

Life history information on the willow flycacher is aso contained in documentspreviously
incorporated by reference into this BO (USBR 1996, USBR 2000a USFWS 1997). Since the
1997 critical habitat designation, significant new information on life history and habitat
preferences have been obtained and are included in this document.

Declining willow flycatcher numbers have been attributed to loss, modification, and
fragmentation of riparian breeding habitat, |oss of wintering habitat, and brood parasitism by the
brown-headed cowbird (Sogge et al. 1997, McCarthey et al. 1998). Habitat 1oss and degradation
are caused by avariety of factors, including urban, recreationd, and agricultural development,
water diversion and groundwater pumping, channelization, dams, and livestock grazing. Fireis
an increasing threat to willow flycatcher habitat (Paxton et al. 1996), especially in monotypic
saltcedar vegetation (Deloach 1991) and where water diversions and/or groundwater pumping
desiccates riparian vegetation (Sogge et al. 1997). The presence of livestock and range
improvements such as watering facilities and corrals, large scale agriculture, urban areas such as
golf courses, bird feeders, and trash areas, may provide feeding sites for cowbirds. Thesefeeding
areas, coupled with habitat fragmentation, facilitate cowbird parasitism of willow flycatcher
nests (Hanna 1928, Mayfield 1977, Tibbitts ez al. 1994).
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The willow flycatcher breeds in dense riparian habitats from sealevel in Californiato just over
7000 feet in Arizona and southwestern Colorado. Historic egg/nest collections and species
descriptions throughout its range document the willow flycatcher's widespread use of willow
(Salix spp.) for nesting (Phillips 1948, Phillipset al. 1964, Hubbard 1987, Unitt 1987, T. Huds
in litt. 1993, San Diego Natural History Musaum 1995). Currently, willow flycatchers primarily
use Geyer willow, Gooddings willow, boxelder (Acer negundo), saltcedar (Tamarix sp.), Russian
olive (Elaeagnus angustifolio) and live oak (Quercus agrifolia) for nesting. Other plant species
less commonly used for nesting include: buttonbush (Cephalanthus sp.), black twinberry
(Lonicera involucrata), cottonwood (Populus Spp.), white alder (4lnus rhombifolia), blackberry
(Rubus ursinus), and stinging nettle (Urtica spp.). Based on the diversity of plant species
composition and complexity of habitat structure, four basic habitat types can be described for the
willow flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed
native/exotic (Sogge et al.1997).

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of willow
flycatcher territories and nests; willow flycatchers sometimes nest in areas where nesting
substrates were in standing water (Maynard 1995, Sferraet al. 1995, 1997). However,
hydrological conditions at a particular site can vary remarkably in the arid Southwest within
seasons and between years. At some locations, particularly during drier years, water or saturaed
soil isonly present early in the breeding season (i.e., May and part of June). However, the total
absence of water or visibly saturated soil has been documented at several sites where the river
channel has been modified (e.g., creation of pilot channels), where modification of subsurface
flows has occurred (e.g., agricultural runoff), or as aresult of changesin river channel
configuration after flood events (Spencer et al. 1996).

Throughout its range the willow flycatcher arrives on breeding groundsin late April and May
(Sogge and Tibbitts 1992, Sogge et al. 1993, Sogge and Tibhitts 1994, Muizniekset al. 1994,
Maynard 1995, Sferraer al. 1995, 1997). Nesting beginsin late May and early June and young
fledge from late June through mid-August (Willard 1912, Ligon 1961, Brown 1988a,b, Whitfidd
1990, Sogge and Tibbitts 1992, Sogge et al. 1993, Muizniekser al. 1994, Whitfield 1994,
Maynard 1995).

Willow flycatche nests are faily small (3.2 inchestall and 3.2 inches wide) and its placement in
ashrub or tree varies throughout its range (2.0 to 59.1 feet off the ground). Nests are open cup
structures, and are typically placed in the fork of abranch. Nests have been found aganst the
trunk of a shrub or tree (in monotypic saltcedar and mixed native broad eaf/saltcedar habitats)
and on limbs as far away from the trunk as 10.8 feet (Spencer ef al. 1996). Willow flycatchers
using predominantly native broadleaf riparian habitats nest low to the ground (5.9 to 6.9 feet on
average), whereas birds using mixed native/exotic and monotypic exotic riparian habitats nest
higher (14.1 to 24.3 feet on average).
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The willow flycatcher is an insectivore, foraging in dense shrub and tree vegetation dong rivers,
streams, and other wetlands. The bird typically perches on a branch and makes short direct
flights, or salliesto capture flyinginsects. Drost et al. (1998) found that the major prey items of
the willow flycatcher (in Arizona and Colorado), consisted of true flies (Diptera); ants, bees, and
wasps (Hymenoptera); and true bugs (Hemiptera). Other insect prey taxaincluded leafhoppea's
(Homoptera: Cicadellidae); dragonflies and damselflies (Odonata); and caterpillars (L epidoptera
larvae). Non-insect prey included spiders (Araneae), sowbugs (Isopoda), and fragments of plant
material.

Brown-headed cowbird (Molothrus ater) parasitism of willow flycatcher broods has been
documented throughout its range (Brown 1988a,b, Whitfield 1990, Muiznieks et al. 1994,
Whitfield 1994, Hull and Parker 1995, Maynard 1995, Sferraer al. 1995, Sogge 1995b). Where
studied, high rates of cowbird parasitism have coincided with willow flycatcher population
declines (Whitfield 1994, Sogge 1995a,c, Whitfield and Strong 1995) or, at a minimum, resulted
in reduced or complete nesting failure at a site for a particular year (Muizniekset al. 1994,
Whitfield 1994, Maynard 1995, Sferraet al. 1995, Sogge 1995a,c, Whitfield and Strong 1995).
Cowbird eggs hatch earlier than those of many passerine hosts, thus giving cowbird nestlings a
competitive advantage (Bent 1960, McGeen 1972, Mayfield 1977a,b, Brittingham and Temple
1983). Willow flycatchers can attempt to renest, but renesting often results in reduced clutch
sizes, delayed fledging, and reduced nest success (Whitfield 1994). In one study, cowbird
parasitism was often the cause of delayed fledging and nestlings that fledged later than July 20"
had a significantly lower return rate than those fledging earlier (Whitfield and Strong 1995).

Willow flycatcher territory size likely fluctuates with population density, habitat quality, and
nesting stage. Estimated territory Szes are 0.59 to 3.21 acres for monogamous males and 272 to
5.68 acres for polygynous males at the Kern River (Whitfield and Enos 1996), 0.15 to 0.49 acres
for birdsin a 1.48 to 2.22 acre patch on the Colorado River (Sogge 1995c), and 0.49 to 1.24 acres
ina3.71 acre patch on the Verde River (Sogge 1995a).

Species Status and Distribution Range-Wide

Bonytail chub and razorback sucker

Range-wide status and distribution information on the bonytail and razorback can beobtained in
documents previously incorporated by reference into this BO (USBR 1996, USBR 2000a,
USFWS 1997) and in the recovery plans (USFWS 1990, 1998). In thetime period since 1997,
species status has been affected by other Federal actions that have received informal and formal
section 7 consultations, implementation of recovery and conservation actions, and
implementation of reasonable and prudent alternatives (RPAs) from the 1997 BO.

The status of the bonytail in 2000is also summarized indraft documents dealing with
development of recovery goals (SWCA 2000a). No bonytails have been captured in the Upper
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Colorado River Basin since 1988, although individuals are believed to persist in Desolation/Gray
Canyons, Cataract Canyon, and Black Rodks areas.

In the Lower Colorado River Basin, bonytails persist in Lakes Havasu and Mohave. No natural
recruitment has been documented. There is one broodstock being maintained at Dexter National
Fish Hatchery and Technology Center (Dexter NFH& TC) in New Mexico. Recent information
on the genetics of this broodstock state that as few as 3.5 of the 11 adults involved in the creation
of the F1 generation actually contributed genetic material (Hedrick ez al. 2000). Information on
the genetics of the F2 indicate these fish were genetically acceptable to use in reintroductions
(Minckley et al. 1989). However, for the long-term benefit of the goecies, additiond fish must
be incorporated into the broodstock.

Augmentation using hatchery born young bonytailsis occurring in the Green and Colorado
Riversin the Upper Basin using 3 to 9 inch length fish. There have been 71,332 stocked between
1997 and September 2000 (Table 1) (Pat Nelson, FWS, pers. comm.). Inthe Lowe Basin,
bonytails are being stocked to augment the Havasu and Mohave populations. Fish 10 to 12
inches in length are stock ed into the reservoirs as part of the implementation of previous BO
actions (USFWS 19930, 1994). Between 1997 and September 2000, 1,507 fish were put into
Havasu (Al Doelker, BLM, pers. comm.) and 18,089 into Mohave ( Cheger Figiel, FWS, pers.
comm). Another 8,379 will be stocked in October, 2000 and another 4,000 in November, 2000
(Manuel Ulibarri, FWS, pers. comm). Some of the 166,000 small bonytails stocked in the 1981-
1991 period by the Service to Lake Mohave have recruited to the wild adult population and have
been captured dong with the wild adults.

The status of the razorback in 2000 isalso summarized in draft documents deding with
development of recovery goals (SWCA 2000b). Inthe Upper Basin, razorbacks are found in the
middle Green River (estimated at 524 adultsin Modde et al. 1996) with very small
(unquantified) numbers of wild fish in the upper Colorado, Gunnison, White, Duchesne and

Y ampa Rivers (SWCA 2000b). A small population of wild fish persistsin the San Juan River
(Jim Brooks, FWS, pers. comm.). The one significant population remaining in the Upper Basin,
that in the Green River, has signs of limited recruitment (based on changesin length frequency
dataat 17.6-19.2 inch total length of captured fishes) with the population considered stable or
slowly declining (Modde et al. 1996). Recruitment within the other Upper Basin populations has
not been observed. Augmentation using hatchery born young fish is occurring in the Green,
Gunnison and Colorado Riversin the Upper Basin using 1-17 inch length fish. There have been
96,693 stocked between 1997 and September 2000 (Table 2) (Pat Nelson, FWS, pers. comm).
Stocking also ocaurs in the San Juan Rive and Lake Powell.

In the Lower Basin, razorbacks persist on the Colorado River in Lakes Mead, Mohave and
Havasu and in the mainstem between the reservoirs and downstream of Lake Havasu. Inthe
Gila, Salt and Verde Rivers of interior Arizona, stocking activities have created small
populations but no recruitment of wild-born young has been observed to these populations. One
broodstock being maintained at Dexter NFH& TC in New Mexico, however, most fish for
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augmentation come from wild larvae caught in Lake Mohave or from paired matings with wild
adults from Mohave. The wild adultsin the Mohave population were estimated at 9,087
individualsin 1999 with and additional 3,104 repatriated sub-adults captured on the spawning
grounds with the adults (Pacey and Marsh 1999). Population estimates of wild or stocked
individuals for other Colorado River sites are not avalable, but populations are very small.

In the Lower Basin, populations in both Mohave and Havasu are being augmented with sub-
adult fish raised in hatcheries or in semi-natural rearing ponds while the population below Parker
Dam is being augmented through implementation of an RPA from the 1997 BO on BOR
operations (USFWS 1997) and by adults being used in radio or sonic tracking studies. Fish 10-
12 inchesin length are stocked into the reservoirs as part of the implementation of previous BO
actions (USFWS 1993b, 1994) and efforts of the Native Fish Work Group in Lake Mohave.
Between 1997 and September 2000, 20,296 fish have been put into Havasu (Al Doelker, BLM,
pers. comm.) and 33,708 into Mohave (Tom Burke, BOR, pers. comm; Chester Figiel, FWS,
pers. comm). An additional 2300 razorbacks were stocked into Havasu in October, 2000 (Al
Doelker, BLM, pers. comm.). Reclamation has stodked 4,596, razorbacks with an average length
of 10 inches below Parker Dam under RPA 1 from the 1997 BO.

Spawning by razorback suck ers has been documented i n Lakes Mead and Mohave. Large
recruitment events after Lakes Mead and Mohave filled (in the 1930's and 1950's respectively),
created the adult populationsfound there (summarized in Minckley et al. 1991). Recruitment
into the Lake Mohave population has not occurred since that time, resulting in the decline from
an estimated 60,000 adults in the 1980's to the present 9,000 adults as fish age and die (Pacey and
Marsh 1999). The normal pattern seen for razorback populationsin reservoirsisto die out
approximately 40-50 years after formation of the reservoir as fish reach the end of their life span.
This decline in razorback populations was observed in Lake Mead. The Lake Mead population
was rapidly disappearing from the lake in the late 1970's, as would be expected, since Lake Mead
began to fill inthe mid-1930's. Although there are many records in the literature on razorbacks
in Lake Mead, none provide a popul ation estimate beyond saying they were “common” or
“abundant” (Minckley et al. 1991). No razorbacks were taken from Lake Mead in the 1980's
(Sjoberg 1995).

In 1990, Nevada Division of Wildlife (NDOW) was advised by angers that razorbacks were still
present in Lake Mead and the Las V egas Wash/Blackbird Point and Echo Canyon populations
were confirmed. NDOW surveyed these areasin 1990, 1992-1994 capturing atotal of 49
razorbacks (Sjoberg 1995). These razorbacks did not have the physical characteristics of old,
senescent fish. They were, based on size and physical condition, estimated to be 20-30 years old,
therefore born between the early 1960's-early 1970's. Arizona Game and Fish Department
(AGFD) did capture six razorbacks averaging 231 mm in length in 1967 (cited in Sjoberg 1995),
and using available growth curves, these may have been 3-5 years old at the time and may be part
of the 20- 30 year old cohort now in the lake. Partial surveysof other likely spawning aress in
the lake have not documented any other populations. Additional surveys are planned.
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In addition to surveys, NDOW stocked atotal of 97 razorbacks into Lake Mead since 1994. Of
these, 57 were 1984 year class razorbacks from Dexter NFH& TC held at Floyd Lamb State Park
and 40 were fish raised from captured wild larvae (Jon Sjoberg, NDOW, pers comm., Holden et
al. 1997). Stocking information on thesefish isgiven in Table 3. These stocked fish were all
marked for later identification as stocked individuals to differentiate them from the wild-born
and recruited individuals.

Since 1996, BioWest has been funded by Southern Nevada Water Authority (SNWA) and later
with contributions from Reclamation, to examine the razorback population inLake Mead. Their
reports (Holden et al. 1997, 1999, 2000) were reviewed and used in this summary. The current
population in Lake Mead is estimated at 400 in Las Vegas Wash and 50-60 in Echo Bay. Partia
surveys in other parts of the lake have not located any additional populations, and more extensive
surveys are planned for 2001. Based in sonic tracking data, the two populationsdo not seem to
interact (Holden et al. 1999, 2000). Importantly, four subadults were captured in Echo Bay in the
1997-98 study year. One of thesedied and was aged at 4-5 years. An adult that also died that
year was aged at 7-10 years. None of these were stocked fish (all stocked fish were tagged),
indicating that recruitment events were still happening in the lake. Because of thelimited data
available, it isnot clear if the present level of recruitment can sustain the population at its current
level. The size of the current population is also too small to be genetically viable over the long
term, however if additional recruitment opportunities are provided the population is likely to
expand from its present size.

Thereis aso asmall spawning razorback population below Parker Dam that utilizes the
Colorado River Indian Tribe (CRIT) canal system below Parker Dam. Capture records from
1980-1998 (Table 4) on approximately 80 individuals exist (Chuck Minckley and Mitch
Thorson, FW S, pers. comm.). In addition, 5 adults were found and removed from the CRIT
Main Canal in January, 1993 (Marsh 1993). Many of the captured fish were sub-adult sizes.
There was a stocking of 60,000 average 2 inch razorbacks into the Parker Strip areaon May 21,
1986 that may have produced some of these individuals. However, while razorbadks are known
for growing quickly and a widely varying rates, and many of the sub-adults were found in
January of 1987 (7-8 months after the known stocking), the lengths of these captured fish were
up to 3 times the length of the stocked fish. Thisrate of growth would be extremely high even
for razorbacks. Razorbacks of the same size range were found in 1986 in the canals beforethe
stocking. It istherefore difficult to know how many of these fish were wild spawned and
recruited and how many were from the stocking. It isimportant to note that success in stocking
razorbacks below 10-12 inches in length has been extremely poor, and if some of the amall
stocked fish did live to grow to sub-adult size in the canals or somewhere else in the Parker Strip,
this would be important to understanding how recruitment can be facilitated. Recruitment of
young razorbacks in the canals may be related to cyclical maintenance and draining the canals
that reduces the predator load. During the 1990's, several other razorbacks were found in the
canals (Chuck Minckley, FWS, pers. comm) so there may be additional recruitment occurring. A
spawning site has not been locatedin the Parker Strip reach of the LCR.
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Ongoing research on the habitat preferences of the razorback sucker is being funded by
Reclamation in the Imperial Division. Since 1995, Arizona Game and Fish Department has
stocked 160 adult and sub-adult fish in the Division and followed them using sonic transmitters.
Stocked razorbacks show a preference for backwaters over the main channel habitats (Gurtin and
Bradford 2000).

Critical habitat for the razorback will be affected under the proposed action. Two of the areas,
Lake Mead and the river reach below Parker Dam, have been the sites of the only known
recruitment in the Lower Basin in the last 10 years or more and represent two thirds of the known
recruitment areas range-wide. Information on exactly where, why and how this recruitment
occurred is not available at the present time. Since lack of recruitment is the primary reason for
the continued downward trend for the razorback, information on recruitment eventsis critical to
future management. Changes to constituent elements that reduce or eliminate potential
recruitment events are s gnificant adverse effects to survival and recovery.

Yuma clapper rail

The status of the clapper rail in 2000 is provided by the results of annual surveys since 1997
(Table 5). These surveys do not provide estimates for the entire population, but provide
information on the minimum number of birds present at survey sites. Survey datacoversthe
L CR populations and a so those found around the Salton Sea.

New information thet may affect the life history of the clgpper rail involves selenium levelsin
prey species (Roberts 1996, King et al. 2000). Levelsin crayfish were high enough to cause
concern for potential reproductive effectsin clapper rails. No adverse effects have been noted,
but because of the clapper rail’s secretive nature, nests are difficult to find and a concentrated
effort has not yet been made. Addtional research and monitoring are under consideration at this
time.

Southwestern willow flycatcher

Unitt (1987) documented the loss of more than 70 willow flycatcher breeding locations range-
wide (periphera and core drainages within its range) and estimated the range-wide population at
500 to 1000 pairs. There are currently 99 known willow flycatcher breeding sites (in CA, NV,
AZ, UT, NM, and CO) holding approximately 712 territories (Table 6). Sampling errors may
bias population estimates positively or negatively (e.g., incomplete survey effort, double-
counting males/females, composite tabul ation methodology) and random events, it is likely that
the total breeding population of willow flycatchers fluctuates annually. Unpublished data from
USGS (M. Sogge, USGS pers. com.) indicate that after the 1999 breeding season, just over 900
territories at 143 sites were known throughout the bird’ s range.

Seventy percent of the breeding sites where willow flycatchers have been found are comprised of
five or fewer taritorial birds. The distribution of breeding groups is highly fragmented, with
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groups often separated by considerable distances (e.g. in Arizona, approximately 55 miles
straight-line distance between breeding willow flycatchers at Roosevelt Lake, Gila County, and
the next closest breeding groups known on either the San Pedro River, Pinal County or Verde
River, Yavapa County). To date, survey resultsrevea aconsistent pattern range-wide; the
willow flycatcher population is comprised of extremely small, widely-separated breeding groups
including unmated individuals. Movement data indicatesthat willow flycatchers can disperse to
areas as much as 200 kilometers away from past recorded |ocations.

Intensive nest monitoring effortsin California, Arizona, and New Mexico have shown that
cowbird parasitism and/or predation can often reault in failure of the nest; reduced fecundity in
subsequent nesting attempts; delayed fledging; and reduced survivorship of late-fledged young.
Cowbirds have been documented at more than 90 percert of sites surveyed (Sogge and Tibbitts
1992, Sogge et al. 1993, Camp Pendleton 1994, Muizniekser al. 1994, Sogge and Tibbitts 1994,
T. Ireland 1994 in litt., Whitfield 1994, C. Tomlinson 1995 in [itt., Griffith and Griffith 1995,
Holmgren and Collins 1995, Kus 1995, Maynard 1995, McDonald et al. 1995, Sferraet al. 1995,
Sogge 1995a,b, San Diego Natural History Museum 1995, Stransky 1995, Whitfield and Strong
1995, Griffith and Griffith 1996, Skaggs 1996, Spencer et al. 1996, Whitfield and Enos 1996,
Sferraet al. 1997, McCarthey et a/.1998). The probability of awillow flycatcher successfully
fledging its own young from a cowbird parasitized ned is low (<5%). Also, nest loss due to
predation appears consistent from year to year and across sites, generally in the range of 30 to 50
percent. Documented predators of willow flycatcher nests identified to date include common
king snake (Lampropeltis getulus), gopher snake (Pituophis melanoleucos affinis), and

Cooper’ s hawk (Accipiter cooperii) (Paxton et al. 1997, McCarthey et al. 1998, Paradzick et al.
2000).

Cowhbird trapping has been demonstrated to be an effective management strategy for increasing
reproductive success for the willow flycatcher as well as for other endangered passerines (e.g.,
least Bell's vireo [Vireo bellii pusillus], black-capped vireo [V. atricapillus], golden-cheeked
warbler [Dendroica chrysoparial). It may also benefit juvenile survivorship by increasing the
probability that parents fledge birds early in the season. Expansion of cowbird management
programs has the potential to not only increase reproductive output and juvenile survivorship at
source populations, but also to potentially convert small, sink populations into breeding groups
that contribute to population growth and expansion.

Arizona Distribution and Abundance

As reported by Paradzick et al. (2000), the greatest concentrations of willow flycachersin
Arizonain 1999 were near the confluence of the Gila and San Pedro rivers (236 willow
flycatchers, 134 territories); at the inflows of Roosevelt Lake (140 willow flycatchers, 76
territories); between Fort Thomas and Solomon on the middle Gila River (9 willow flycatchers, 6
territories); Topock Marsh on the Lower Colorado River (30 willow flycatchers, 16 territories);
Verde River at Camp Verde (7 willow flycatchers, 5 territories); Alpine/Greer on the San
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Francisco River/Little Colorado River (11 willow flycatchers, 8 territories); Alamo Lake on the
Bill Williams River (includes Santa Mariaand Big Sandy river sites) (43 willow flycatchers, 23
territories); and Lower Grand Canyon on the Colorado River (21 willow flycatchers, 11
territories).

Unitt (1987) conduded that “probably the steepest decline in the population level of E.1. extimus
has occurred in Arizona...”. Historic records for Arizonaindicate the former range of the willow
flycatcher included portions of all magjor river systems (Colorado, Salt, Verde, Gila, Santa Cruz,
and San Pedro) and magjor tributaries, such as the Little Colorado River and headwaters, and
White River. Asof 1999, 289 territories were known from 47 sites along 12 drainages statewide
(Table 6). The lowest elevation where territorial pairs were detected was 197 feet at Adobe Lake
on the Lower Colorado River; the highest elevation was at the Greer town site (8300 feet). The
majority of breeding groupsin Arizona are extremely small. Of the 47 sites where willow
flycatchers have been documented, 70 percent (n=33) contain 5 or fewe territorial willow
flycatchers.

California Distribution and Abundance

The historic range of E.z. extimus in California apparently included all lowland riparian areasin
the southern third of the State. It was considered a common breeder where suitable habitat
existed (Wheelock 1912, Willett 1912, 1933, Grinnell and Miller 1944). Unitt (1984, 1987)
concluded that it was once common in the Los Angeles basin, the San Bernardino/Riverside area,
and San Diego County. Specimen and egg/ned collections confirm its former distribution in al
coastal counties from San Diego County north to San Luis Obispo County, aswell asin the
inland counties, i.e., Kern, Inyo, Mohave, San Bernardino, and Imperial. Unitt (1987)
documented that the willow flycatcher had been extirpated, or virtually extirpated (i.e., few
territories remaining) from the Santa Clara River (Ventura County), Los Angeles River (Los
Angeles County), Santa Ana River (Orange and Riverside counti es), San Diego River (San Diego
County), lower Colorado River (Imperial and Riverside counties and adjacent counties in
Arizona), Owen's River (Inyo County), ad the Mohave River (San Bernardino County). Its
former abundance in Californiais evident from the 72 egg and nest sets collected in Los Angeles
County between 1890 and 1912, and from Herbert Brown's 34 nests and nine specimens taken in
June of 1902 from the LCR near Yuma.

Survey and monitoring efforts since the late 1980s have confi rmed the wil low flycatcher's
presence at aminimum of 11 sites on 8 drainages in southern California (including the Colorado
River). Current known willow flycatcher breeding sites arerestricted to coastal southern
Cdliforniafrom Santa Barbara to San Diego, and California s Great Basin near the towns of
Kernville, Bishop, Victorville, the San Bernardino Mountains and along the lower Colorado
River. The largest populations exist along the San Luis Rey, Santa Margarita, Santa Y nez, Kern
and Owen’srivers. Combining survey datafor all sites surveyed since the late 1980's for a
composite popul ation estimate, the total known willow flycatcher population in southern
Cdliforniais 95 territories, with possibly as many as 178 (M. Sogge, USGS, pers. com.).
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Nevada Distribution and Abundance

Unitt (1987) documented three locations in Clark County from which E.z. extimus had been
found prior to 1970. Current survey efforts have documented breeding birds along the
Amargosa, Pahranagat, Muddy, and Virgin Rivers (McKernan and Braden 1997, 1998, 1999) in
southern Nevada.

Federal Actions Throughout Subspecies Range

Since listing in 1995, at least 46 Federal agency actions have undergone (or are currently under)
formal section 7 consultation throughout the bird’ srange (Table 7). Six actions have resulted in
jeopardy determinations. Many activities continue to adversely affect the distribution and extent
of occupied and potentia breeding habitat throughout its range (development, grazing,
recreation, dam operations, etc.). Stochastic events also continue to adversely affect the
distribution and extent of occupied and potential breeding habitat. A catastrophic fire in June of
1996, destroyed approximately one half mile of occupied habitat on the San Pedro River in Pinal
County. That fire resulted in the forced dispersal or loss of up to eight pairs of willow
flycatchers (Paxton et al. 1996).

Range-Wide Trend

Bonytail chub and razorback sucker

Lack of recruitment to aging adult populations is resulting in increasingy smaller natural
populations of bonytail and razorback as fish die and are not replaced by young fish. Extirpation
and extinction from the wild for razorbacks and bonytailsis being forestalled by the ongoing
augmentation efforts, which have proved successful in re-establishing young adult populations
into some areas of historic habitats. Use of wild larvae from razorbacks in Lake Mohave
provides a vehicle to perpetuate this species’ remarkable level of genetic variation to provide the
most options for future reintroductions and augmentations. With the scaraty of wild bonytail
adults left alive, adding diversity to this broodstock may be difficult, but every avenue must be
exploited to provide the maximum retention of genetic variability. Effortsto capture additional
wild bonytails from Lake Mohave are undertaken each year and increased efforts are needed.

Yuma clapper rail

Y uma clapper rail populations appear to be reasonably stable with no significant population
declines or increases related to effects of activities within their habitats. Population changes on a
local level have been noted, but these may be based on changes in habitat quality. Management
actions such as burning old cattail stands and selected dredging to open up too-dense patches ae
under consideration in several areas to improve habitat conditions. The populationsin Mexico,
while not protected under the ESA, are critical to the utimate survival of the species. These
populations are mostly in the Cienega de Santa Clara, which is not directly connected to the
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Colorado River but is supplied by water discharged from the US viathe Main Outlet Drain from
the Wellton-Mohawk Irrigation and Drainage District. Future operation of the Y uma Desalting
Plant could have significant adverse effects on this water source. The Mexico rail populations
were estimated at 6,400 individualsin 1999 (Hinojosa-Huerta et al. 2000).

Southwestern willow flycatcher

More intensive and widespread surveys and monitoring efforts have documented the presence of
agreater number of willow flycatchers than known at the time of listing. However, this does not
imply an increase in the actud population, or that the status of the species has remarkably
improved. Continuing losses of occupied habitats and degradation of other areas precludes the
possibility of population increases. Recovery adions may take many years to implement and
decades for habitat to be restored. Protection of occupied habitats as a consequence of section 7
consultation does provide some stability for those populations, but thenet result is still a
declining population.

Analysis of the Species/Critical Habitat Likely to be Affected

The proposed action would take place in occupied habitats for the bonytail, razorback, clapper
rail and willow flycatcher, and within designated critical habitat for the bonytail and razorback.
The Colorado River within the vicinity of the proposed action has the largest populations of
bonytails and razorbacks remaining in the wild, supports half of the clapper ral population in the
United States, and is an important breeding and recovery habitat area for the willow flycatcher.
The Salton Sea supports the other half of the clapper rail population in the US, and effeds to this
area are being covered by 4.4 Plan internal Cdifornia compliance actions. Recovery of all these
species will require these habitats to be able to support these speciesat current or higher levels.

III. ENVIRONMENTAL BASELINE

The environmental baseline is the analysis of the effects of past and ongoing human and natural
factors leading to the current status of the species, its habitat (including designated critical
habitat), and ecosystem, within the action area. For the | ower Colorado River, the 1997 BO
(USFWS 1997) provided an extensive environmental baseline. This has since been augmented
by adiscussion of the losses of riparian habitat (USBR 1999) prepared as part of RPA 11 for the
1997 BO. Theinformation in these documentsis herein incorporated by refeence. The
environmental baseline for areas outside of the river and 100-year floodplain has not been
previously described. Because little has physically changed on the LCR for the bonytail,
razorback and clapper rail since 1997, the description of the baseline is provided in very broad
terms. Additional information is provided for the willow flycatcher because of the magnitude of
new information devel oped.
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The Colorado River and 100-Y ear Hoodplain

Reclamation has been working to accomplish the short-term RPAs contained in the 1997 BO.
For razorback and bonytail, the review of fishand wildlife programs (RPA 2), and research into
conflicts between native and non-native fish (RPA 4) have been accomplished. Augmentation of
razorback populations (RPA 1) is underway with 4,596 fish stocked to date, and devel opment of
the isolated impoundments (RPA 3) isunderway. For willow flycachers, approximately half of
the 1400 acres of habitat protection/restoration (RPA 5) has been completed, and reviews of
ongoing programs (RPA 6), protective management (RPA 7) and study funding (RPA 8) have
been accomplished.

Under the long-term RPAs, Reclamation has stated it will support the reintroduction of bonytail
to the lower river below Parker Dam (RPA 9) and has contributed to the study of razorbacks in
Lake Mead (RPA 10). The aternative compensation habitat (RPA 11) implementation has
generated an estimate of how much habitat for willow flycachers was present along the river
(USBR 1999), and some sites have been identified for inclusion in the compensation program.
No lands have been protected to date, but most of this compensation was focused on
implementation through the Lower Colorado River Multi-Species Habitat Conservation Program
(MSCP). Potential areas for restoraion on the river have been identified along with constraints
(RPA 14). Reclamation has been an active participant in the MSCP (RPA 12), has provided the
Service with a detailed description of their discretion in river operations (RPA 13), and has met
with the Service in 1998-2000 to discuss progress (RPA 16). Implementation of RPA 15
involves Reclamation’s use of its discretion to enable implementation and thisis occurring. The
last RPA, RPA 17, only comesinto play if the MSCP efforts do not result in a sedion 10 permit
by May 2002. At which time Reclamation must reinitiate on all of its operations. The Service
believes that reinitiation should also include the I SC, because it will play amajor rolein how the
river is operated and to not include it would make analysis of the system incomplete.

Since 1997, the lower Colorado River has also been thesite of conservation and recovery actions,
research and monitoring, population augmentations and additional development actions requiring
consultation. Most of the development actions have been small and localized in extent of effects.

Table 7 provides information on willow flycatcher consultations within the action area. Despite
the numerous Federal agencies and actions involved, only thel997 BO with Reclamation, and
this current opinion has been initiated to look at the overall management of the LCR and its
effectsto willow flycatchers. The broad scope of interrelated and interdependent actions, or
those that would not be possible but for the management of water on the LCR, hasalso had a
significant and widespread impact on the willow flycatcher. For example, the availability of
irrigation water spawned wide-scale agricultural development on private lands in the Colorado
River valley. More than 75 percent of Mohave, Parker, Palo Verde, and Yuma valleys has been
converted to agriculture (USFWS 1986). These areas formerly contained vast riparian forests
and were captured in early photographs of the area. This riparian habitat probably comprised the
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most important riparian corridor in the Southwest and provided significant stands of habitat
suitable for the willow flycacher. The effect of these losses on the willow flycatcher has a
been great; today, nowhere on the Colorado River could an individual ook within atwo-mile
stretch and find 34 willow flycatcher nests as was done by Herbert Brown in June of 1902.

Only 3 BOs have been written Snce May 1997 on projects along the river (Teable 8). Also
included is a BO written just before the 1997 Reclamation BO was issued. In addition, the
Service agreed that a dredging project in the Imperia Division was included under the 1997 BO.
In addition to formal consultations, important informals where findings of “may affect, not likely
to adversely affect” (NLAA) were made are listed in Table9. There were many other smadl
projects with the same findings. These types of projects were for recreational events such as boat
races and waterski events, small 404 permits for docks and minor dredging at marinas, minor
changes to reaeational sites, and similar types of activities. Physical effects due to these projects
were not significant and no takewas foreseen for the bonytal, razorback and clapper rail.

Two findings of NLAA were for control activities for giant salvinia (Salvinia molesta), an
invasive non-native, aquatic fem discovered entering the LCR from the West Side/Qutfall Drain
of the Palo Verde Irrigation District near Blythe, California, in 1999 (Science Advisory Panel
1999). Atleast 70 miles of the LCR have been infested with propagules (small survival stage
clumps or individual plants) from the Drain. Requests for consultation from the Bureau of Land
Management (BLM) and the Service addressed useof herbicides (Reward, acommercial
formulation of diquat), barriers and physical removal of plants on Service and BLM lands along
the LCR (USFWS 1999, BLM 2000). Thisinfestation of giant salvinia threatens aquatic and
marshland habitats along theriver. In quiet waters, giant salvinia can form mats over 2 feet
thick, blocking sunlight and oxygen circulation as well as replacing native aguatic plant species
and decreasing macroinvertebrate biomass (Salvinia Task Force Action Plan Sub-Committee
1999). Giant salvinia preferswarm, still or very slow moving waters with high nitrogen
concentrations. The LCR backwaters and impounded areas behind low dams would be the
likeliest places for heavy infestation. The LCR is not heavily eutrophic, but sufficient nitrogenis
present in the system to allow for at least localized problems. The presence of this plant in the

L CR backwaters will restrict availability and quality of these desired razorback sucker habitats
and may also affect clappe rail foraging areas or theability of birdsto use them. Effortsto
control this plant inother parts of theUS and in foreign countries have not been completely
successful (Salvinia Task Force Action Plan Sub-Committee 1999). Some of the herbicides used
are toxic to aquatic organisms, although diquat has very low toxicity when used properly
(USFWS 1999). Biological controls are under evaluation but the effects and effectiveness are
not fully understood.

Also during the 1997-2000 period, river management activities covered under the 1997 BO for
Reclamation have continued to occur. These include maintenance of Front Work and Levee
System improvements, generation of power, determinations of surplus water avalability, flood
control releases, and water delivery to Mexico. All Federal discretionary activities are covered by
the 1997 BO until May 2002. After that time, the MSCP will be in place to address Federal and
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non-Federa activities along theriver. If the MSCP is not completed by that time, additional
consultation on Reclamation activities, including I SC, will be required.

Thereis currently no consultation or section 10 permit in place to cover the non-Federal actions
along theriver. Although Reclamation isthe Watermaster for the LCR, thereislimited Federd
discretion in the release of the 7.5maf of Lower Basin apportioned water. Reclamation can only
not release water to a qualified contract holder if it is determined that the amount of water
requested is in excess of that needed for beneficial uses. Thereis also some discretion in offering
unused apportionment water to other States for use. Otherwise, the release of water from Hoover
Dam and subsequent diversion for offstream use is entirely a discretionary action by the water
rights holders. Over the 1997-2000 period, the water rights holders have requested and received
their water and additional waters provided by unused apportionment and surplus declarations.
Other non-Fedeal actions alongthe river and floodplain since 1997 include urban development,
continuation of farming activities and recreational use of the river and associated facilities.

The end result of the past, ongoing and present actions of water and land management along the
L CR has been amaintenance of currently degraded habita conditions for listed species. Because
of the wide range of activities, jurisdictions and amount of discretion held by the various entities,
it isvery difficult to make any significant changes to the management of the system.

Action Areas Within the Three States

Lands where Colorado River waters are currently used have been developed for agriculture and
also contain extensive areas urban/suburban development. The metropolitan areas of southern
California (including Los Angeles and San Diego), Las Vegas, Phoenix and Tucson all rely to
some extent on Colorado River waters included in the proposed action. The farmlands of the
Imperial and Coachella valleysin California depend on Colorado River water. These areas have
already been devel oped.

Status of Speciesin Action Area

Razorback sucker

The status of this species within the action area has been described as part of the range-wide
status discussion earlier in thisBO. However, additional information on known spawning areas
and the operations of Lake Mead from 1935 to 2000 is needed for evaluations of effects of the
action.

The Las Vegas Bay spawning site is on Blackbird Point facing the channel between the point and
the marina (Figure 3). Elevations from topographic maps of this area show that the degpest area
between the two sites is contained in the 1120 foot contour. Based on data from Holden et al.
(1997, 1999, 2000), the spawning areais at approximately 1120-1150 feet elevaion for an
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average of 1135 feet. The Bayislessthan amile wide and slowly deepensto 1080 feet within a
mile to the east, continuing a shallow drop beyond that point but widening out.

The Echo Bay spawning areais at the western end of the bay in shallow water (Figure 4).
Videotape data of spawning razorbacks was taken in 1999 with the area being used & elevation
1192. Holden et al. (1997) show a use area between 2013 and 1181 feet on the south shore of the
bay. Thisuse areais considerably smaller than the Las Vegas Bay site, and isin much shallower
water. It may have been dry during the 1995 spawning season. Thereisasite with similar
characteristics around the next bend of the bay also on the south side that may provide spawning
habitats at slightly lower elevations, since the slope falls off to an elevation of 1148. Further
east, the bay becomes deeper and wider and joins into the Overton Amm of the lake. Below
elevation 1148, the Bay is essentially dry above the launch ramp at the campground, which
includes most of the area used by the razorbacks during the spawning season (Holden et al. 1999,
2000). Given that there does not appear to be much interchange between the two populaionsin
Lake Mead, the four sub-adults captured in Echo Bay in 1997-1998 were likely all spawned and
recruited in this area.

Lake Mead was constructed in the early 1930's and began to fill in 1935. Over the 66-year period
of record, water levels have fluctuated in response to inflows, outflows and operation of new
dams on the Colorado River (Figure 5). Reclamation maintains exacting records of Lake Mead
elevations on a monthly basis from February 1935 to the present. That informationis available
from Reclamation on its website and was used to develop the analysis presented here.

Including the 1935-1939 filling period, Lake Mead water levels during the spring spawning
period (February-April) of the razorback have been over 1150 feet elevation in 44 of 66 years.
Thisincreases to 50 of 66 yearsif we include years where more than one but less than 3 months
met this condition. Lake levelsdid not first reach 1150 until 1939, so thefirst 4 years of record
do not provide anything to the analysis. Y eas when lake levels did not reach 1150 are
concentrated in the 1952-1957 and 1964-1969 periods. Thefilling of Lake Powell in the 1960's
had an effect on Lake Mead water levels. Wate surface elevations dropped significantly as less
water wasreached Lake Mead. Figure5 showsthispaternvery clearly.

The second parameter of interest is whether water levels are increasing or decreasing during the
spawning period. Using the Reclamation data, including the 1935-1939 period, there are 20 of
66 years where water levds were rising over the 3 month period (Table 10). Ffteen of those
years arepost 1939 and are important to the discussion. Of those 15 years, the averagerisein
water levels was 4.28 feet with a median of 3.50 feet (range 0.12-11.41 feet) during this period.
Asshown in Table 10, rising water levels have occurred in the 1940's, 1960's, 1980's and 1990's.
Although the evidence i s unclear, rising water levels may have played arole in post-1930's
razorback recruitment in Lake Mead.

Razorback sucker populationsin Lake Mead were first formed by the capture of fish living in the
river reach that became the lake. As has been discussed earlier, those fish reproduced during the
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first years of l1ake formation to provide the population observed through the 1970's. The present
adult population is hypothesized to be 20-30 years old (as of the ealy 1990's) and represent at
least one year of recruitment. Based on the 1967 capture of sub-adult razorbacks, estimated at 3-
5 years old using growth curves, this event may have ocaurred in the 1962-1964 window. Table
10 shows that 1960, 1962 and 1965 were all years of rising water levds, and two were over 1,150
elevation. The 7-10 year old captured in 1998 does not correlate to arising water level year, but
water levels were very high during this period. The 4-5 year old also captured in 1998 does
correlate to the 1993 rising water year. Additional research and monitoring are needed to
evaluate this popuation and its recruitment events.

Yuma clapper rail

The clapper rail appears to be expanding its range up into southern Nevada, including Lake
Mead. Rails have been found in the leke and in wetlands habitats only recently and are till in
small numbers. Since these habitats have existed for many yeas, it is unclear asto why they are
just now being ocaupied. In some cases, surveys have not been dore for clapper rails in those
areas until very recently, or they were found during other bird surveys. Populations on theLCR
and in the Salton Seahave not shown any large increases that would encourage dispersal into
new habitats, but some areas of historic use have shown a decrease in habitat quality that may
affect dispersal of rails from these areas.

Southwestern willow flycatcher

Unitt (1987) believed that the willow flycatcher had been extirpated, or virtually extirpated (i.e.
few territories remaining) along the lower Colorado River. Itsformer abundance along the
Colorado River was evident by Herbet Brown’s 34 nests (93 eggs) and 9 specimens taken in
June of 1902 near Yuma (Unitt 1987). Local collections of this magnitude suggest both a keen
understanding of willow flycatcher habitat and use on the part of the collector, and tha this
subspecies was locally very abundant. However, subsequent to this collection, the distribution
and abundance was not tracked well in the literature until declines were reported from the 1960's
to present day (Phillips et al. 1964, Unitt 1987, Rosenberg et al. 1991).

Growing concem for the status of the willow flycatcher and its new status as afederally
endangered species, prompted more survey effort along the lower Colorado River throughout the
1990's. Concurrently, more survey methodology was devel oped with species specific criteriafor
determining resident status (Sogge et al. 1997, USFWS 2000).

The Colorado River from Lake Mead down to the Southerly International Border separates
Nevada and Californiafrom Arizona. Therefore it is difficult, without extreme clarification, to
describe populations along the Colorado River by state. Asaresult, populationswill be
described by reaches, near cities, or below dams, etc.
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1993-1996

From 1993-1996 (Muizneikser al. 1994, Sferraet al. 1995, Spencer et al. 1996, McKernan and
Braden 1997), approximately 60 locations were surveyed on the lower Colorado River for willow
flycatchers. McKernan and Braden (1997, 1998, 1999) continued to refine their search effort
along the lower Colorado River inthe late 1990's. Results from those surveys reveal a pattern of
widely-separated and small breeding groups, similar to what is found throughout the subspecies
range (Table 6). Only two territories were discovered (Ehrenberg) between Parker and Imperial
dams from 1993 to 1995 (Muizneikset al. 1994, Sferraet al. 1995, Spencer et al. 1996).

Migrant wil low flycatchers, probably including E.z. extimus, were documented along the length
of the lower Colorado River (Muizneiks et al. 1994, Sferraet al. 1995, Spencer et al. 1996,
McKernan and Braden 1997, 1998, 1999, Paradzick et al. 1999, Paradzick et al. 2000). Many
sites had small, but relatively constant, numbers of willow flycachers remainingon site early in
the season for up to several weeks, but then disappear around mid-June Sogge and Tibhitts
(1992), Sogge et al. (1993), Sogge and Tibbitts (1994), and Soggeet al. (1995), also
documented widespread use of the Colorado River through Grand Canyon National Park by
migrant willow flycatchers. Records from Grand Canyon and the LCR downstream from the
Grand Canyon combined with historical records demonstrate that this system is an important
migratory corridor for thisspecies.

1996-2000

Beginning in 1996, more extensive surveys began along thelower Colorado River and its
tributaries from Lake Mead down to Yuma, Arizona (McKernan and Braden 1997, 1998, 1999).
Tributaries examined were the lower Virgin, Bill Williams, and Gilarivers. Through this effort,
more territories were located than previously known and, as a result, more was learned about the
distribution of willow flycatchers dong the length of lower Colorado River (Table 11). Mog
birds were found above Hoover Dam at the Colorado River Delta of Lake Mead (whose nesting
habitat was subsequently inundated), the lower Virgin River, and Topock Marsh. McKernan and
Braden (1999) attempted to survey all locations that they assessed as being suitable for nesting
willow flycatchers. Reports for McKernan and Braden’ s work exist for 1996 through 1998, and
the data from 2000 used in this opinion were received by personal communication and are
currently being compiled into areport.

In 1996, a concentration of nesting willow flycatchers werefound at the inflow of the Colorado
River to Lake Mead where 10 territories (8 confirmed pairs) were documented (McKernan and
Braden 1997) in arandom sample of plots within a 1219 acre area dominated by Goodding
willow. An additiona 15 to 20 territories were suspected in unsurveyed portions of the Lake
Mead inflow and another eight to twelve territories were suspected in adjacent habitat in Grand
Canyon National Park.
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Seven nests were found at the Lake Mead inflow (McKernan and Braden 1997). None of the
willow flycatcher nests at Lake Mead inflow were parasitized by cowbirds or depredated.
However, three willow flycatcher nests at the inflow were lost due to treefall resulting from
willows that were saturated from prolonged inundation of root crowns. All nests at Lake Mead
inflow were located in Goodding willow. These Colorado River Delta nest areas and
approximately 20 acres of occupied habitat at the Virgin River delta were subsequently lost due
to inundation from Lake Mead by 1999 (McKernan and Braden 1999, USBR 2000) and
consulted upon by Reclamation (USFWS 1997).

In 2000, McKernan (San Bernardino County Museum (SBCM), pers. comm.) examined 8 study
areas from Lake Mead to Parker Dam, each consisting of numerous survey sites along the lower
Virgin River (n=18), Colorado River in lower Grand Canyon (n=18), below Hoover Dam aong
the Colorado River (n=48), and on the lower Bill Williams River (n=12). Along the Virgin River
from Littlefield, Arizonadown to Lake Mead, 21 to 25 pairs were discovered. Also, 14 resident
pairs of willow flycatchers were discovered on the Colorado River in the Grand Canyon. Below
Hoover Dam 30 resident pairs were present this past season at Topock Marsh (n=44). Study sites
(with no resident hirds detected) were also surveyed at Topock Gorge (n=3) and L ake Havasu
(n=1). Along the Bill Williams River on the Bill Williams National Wildlife Refuge, 4 resident
pairs were discovered.

Between Parker and Imperial Dam, 16 study areas exist that contain 20 study sites (B.
McKernan, SBCM, pers. comm.). Suitable habitat is not as abundant as sites above Parker
Dam, thus the few number of sites within each area. All but three study areas have had a resident
pair of willow flycatchers present during a season at least once since 1996 (B. McKernan,
SBCM, pers. com.). In 2000, resident pairs were found at Big Hole (n=2), Ehrenberg (n=2),
Walker Lake (n=2), Adobe Lake (n=2), Picacho West (n=2), Picacho/Camp Store (n=2), and
Ferguson Lake (n=1). No nesting attempts were discovered at any of these sites.

Below Imperial Dam, McKernan (pers. com.) looked at 9 study areas which contained 21 survey
sites. Again, while resident willow flycatchers have been detected at nearly all study areas at
some time in the recent past, only two areas had resident birds in 2000. Resident willow
flycatcher pairs were detected at the Gila River/Colorado River confluence (n=2), and along the
lower GilaRiver (n=2).

Along the LCR, nest searches were conducted in most areas where resident birds were found, but
in many areas nests were not found (B. McKernan, SBCM, pers. com.). That does not
necessarily indicate that birds did not reproduce; but simply that no nests were found. Intensive
searches were done in most areas, but some areas were not thoroughly searched (B. McKernan,
SBCM, pers. com.). In 2000, nesting was documented along the lower Virgin River where
approximately 38 attempts were recorded and in the Grand Canyon where 1 attempt was
observed. Nesting attempts were also recorded at Topock Marsh (n=19) and at the Bill Williams
River (n=1). Downstream of Parker Dam, no nesting attempts were discovered.
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The review of historic and current data on the distribution and abundance of the willow
flycatcher, as well as data on productivity throughout this subspecies range, presented under
Status of the Species provides part of the baseline necessary to evaluate the effects of the
proposed action. Other components of the baseline include the anthropogenic activities affecting
the species and its habitat, the overall pattern and trend of habitat gains and losses, and the effects
of Federal actions that have undergone formal section 7 consultation to individual birds from
management and research activities, specific training in standardized survey and monitoring
procedures (Sogge et al. 1997) are required throughout its range.

Change in aquatic and riparian systems

The development of limited and sparsely-distributed water resources in the Southwest has
resulted in large-scale changes to aguatic and riparian systems. Those changes include losses of
perennial aquatic ecosystems due to dams, diversions, and groundwater pumping; conversion of
alluvial-influenced riparian areas to lacustrine-influenced reservoirs; loss and fragmentation of
riparian and aquatic habitats dueto residential, conmmercial, and agricultural devd opment,
overgrazing in riparian areas and in watersheds; modifications to stream systems from bank
stabilization efforts and channelizaion; and invasion of remaining ripaian areas by exotic
species such as sdtcedar. Theseactivities and impacts are common among major stream systems
in the Southwest.

The LCR has been transformed from a dynamic system prone to scouring, deposition, and
meandering channels that leave floodplain forests in their wake, to one where human
modifications have greatl y reduced or eliminated these factors. Thisis described inthe 1997 BO
on Reclamation operations on the LCR (USFWS 1997). Historically, where the water table was
relatively close to the surface, cottonwood-willow forests formerly extended away from the river
for up to several miles (USBR 1996). Most of this habitat no longer exists (Ohmart 1979, USBR
1996). Ohmart et al. (1988) documented an 80 percent decrease between 1938 and 1960 in the
areal extent of cottonwood-willow habitat in the Parke 11 Divigon. In that case, the loss
amounted to more than 4,000 ha (9,880 ac) of cottonwood-willow. Historic photos compiled by
Ohmart (1979) demonstrate the magnitude of loss of not only cottonwood-willow, but also of
mesquite habitat. In addition to invasion by saltcedar, much of the native habitat |oss resulted
from agricultural expansion in floodplain terraces (Ohmart et al. 1988).

Riparian Restoration Along Lower Colorado River

Reclamation continues to sponsor ariparian restoration program along the river, including native
plant nurseries and demonstration projects. Reclamation’s BA for their operations on the lower
Colorado River (USBR 1996) described that several aeas were under restoration and will
contribute approximately 220 acres of new or restored riparian habitats. Severd other projects
were in the planning stage, including a 22 acre wetland restoration projed at the lower end of Las
Vegas Wash and a 30-year cost-share project to restore 2,964 acres of native riparian habitat
along a 9.3 mile stretch through the Imperial Division. As aresult of the 1997 BO with
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Reclamation on their operations along the LCR, Reclamation will establish no more than 1400
acres of riparian habitat for the willow flycatcher in order to replace habitat lost around Lake
Mead. Some, but not all of these 1400 acres will be established on the lower Colorado River.
The potential for these projects to successfully establish habitat suitable for the willow flycatcher
is not known. However, because plantings are comprised mostly of cottonwood, and are
typically spaced in an open plantation style, in small areas(i.e., 24.7 acreor less), the probability
that these areas will develop into suitable willow flycatcher habitat in the near futureislow.

To date, willow flycatchers have not been documented at locations where previous or on-going
planting efforts have occurred. Other factors such as habitat extent and the presence of water
must be considered when evaluating the probability that a planting effort will be successful for
the willow flycatcher. Areaswell away from river channels that have no standing or flowing
water during the willow flycatcher's breeding season have alow probability of attracting nesting
willow flycatchers. Similarly, plantings done in narrow strips only afew trees wide also have a
low probability of attracting willow flycachers.

Contaminants

Water management operations on thelower Colorado River exacerbate potential effects to
willow flycatcher reproduction by concentrating naturally occurring selenium. During 1996,
monitoring efforts in southwestern Colorado, awillow flycatcher fledging was found with a
crossed hill, a symptom of selenium poisoning in birds (Beye et al. 1996, Heinz et al. 1987,
Heinz et al. 1989, Ohlendorf et al. 1986a). The deformity prevented this bird from normal
foraging. Thiswillow flycatcher was reared in the Escal ante State Wildlife Area, which drains
agricultural lands where high levels of selenium have been detected in past monitoring (M.
Sogge, USGS, pers. comm.). Portions of the lower Colorado River are al so known to have high
levels of selenium.

Recovery

Recovery of the willow flycatcher depends upon reversing the current population status of the
bird. Therefore, throughout the subspecies range, it isimportant to increase the abundance of,
and decrease the distance between sub-populations. To accomplish thistask, watersheds must be
improved, suitable riparian habitat developed, and in many cases, natural hydrologic processes
restored (especially where dams and/or diversions occur along streams).

As described in the Environmental Baseline of the 1997 BO, the flow of water has dramatically
changed due to damming, diversion, channelization, dredging, levee construction, and
development (i.e. agriculture) within the floodplain. Asaresult, lakes replaced former river
channels, recycling floods are largely prevented, sediment flow is limited, the groundwater table
has significantly dropped, and river beds are incised.
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Through these changes to the LCR, riparian habitat has changed in quantity, quality, and plant
species composition. Disturbances to the flow regime and prevention of river flooding, combined
with the introduction of non-native salt cedar, caused this exotic species to become the dominant
plant along theriver. Salt cedar has not entirely, but has largely replaced native cottonwood and
willow trees (historic native plant species used/needed for nesting willow flycatchers). In most
instances, native species, even if planted, could not grow naturally because of the lowered
groundwater table, and increased soil salinity and compaction. The large fuel load that salt cedar
creates, the oils from its leaves, and dry river channel has greatly devated the occurrence and risk
of firealong the LCR. Theincreased risk of fire not only threatens willow flycatcher salt cedar
habitat, but also remnant stands of native trees.

The most notable change in plant communities along the lower Colorado River isthe conversion
of native cottonwood/willow foreststo salt cedar and loss of mesquite. Thischangeis
characteristic of the dramatic interruption of the natural hydrologic regime. Reclamation (2000a)
described the continuing changes over the last 20 years (1976 to 1997) where monotypic salt
cedar has increased from 35,461 to 55,437 acres, and cottonwood/willow trees have decressed
from 8,288 to 5,044 acres. An additional 27,000 acres were classified as mixed-salt
cedar/mesquite typesin 1997. Monotypic honey mesquite (16,207 to 3,258 acres) and screwbean
mesquite (20,783 to 8,966 acres) have also declined.

The willow flycatcher has found salt cedar useful for nesting (Paradzick et al. 2000), but a
variety of specific vegetation structure and micro-climate features still need to be me before it
(or native species) will be used (Sogge et al.1997). The specific habitat conditions are not
completely understood. Possibly more 0 than in other lessharsh environments, moist soils
and/or standing waer are needed at nesting sites along the lower Colorado River. Thereforeit is
not surprising that moist soils are acommon component in occupied willow flycatcher habitat
along the LCR (Table 12). Additionally, the salt cedar (or native plants) are typically expansive
in size, with adenseinterior, and largely vegetated from the ground to the canopy (Soggeet al..
1997, McKernan and Braden 1997, 1998, 1999). It is believed that these larger tracts of habitat
with moist soils and closed canopies contribute to the desired vegetation structure, solar
protection, humidity, and possibly the insect populations for successful nesting. Thus, due to the
changes to the river and riparian habitat, only afraction of all salt cedar (and/or native trees) is
appropriate habitat for nesting willow flycatchers. And while the prevention of flood flows and
lowered groundwater table certainly prevent naive plants from beng established, the same
conditions are also prevent salt cedar from growing into suitable willow flycatcher nesting
habitat.

While known willow flycatcher populations have increased throughout the bird’ s range since the
bird was listed (primarily as aresult of increased survey effort), most populations on theLCR
remain very small with great distances between them. For example, below Hoover Dam, 66
percent of all willow flycatcher pairs (n=30) exist at Topock Marsh. Thisis akey issue, because
recovery is dependent upon maintaining awell balanced distribution of birds and bringing
breeding populations closer together. Increasing the stability of breeding populations allows
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birds to withstand stochastic events (flooding, fires), prevents isolation and associated threats
(cowbird parasitism/predation), and allows exchange of material to promote genetic
heterozygosity. The LCR is an important location to maintain distribution and abundance of
breeding birds, because it is the common thread between five states (Arizona, California,
Nevada, Utah, and Colorado) and other rivers/populations (Pahranagat, Muddy, Virgin, Gila,
Bill Williams, Big Sandy, and Santa Mariarivers). Its central geographic location in the birds
range likely increases its importance as breeding habitat and a migratory corridor.

The willow flycatcher’s current status along the LCR, was considered by Lamberson ez al. (2000)
to be one of the least stable populationsin the subspecies range. Lamberson ez al. (2000) used
existing survey datato provide information on spatial patterns and colonization and extinction
rates for individud sites, which in turn were used to s mulate the dynamics of the population. In
general, the model found that the species may be in jeopardy in areas where the occupied sites are
small and widely distributed. Thiswas the conclusion for the willow flycacher on the LCR and
to prevent local extirpation, territories must increase in number and proximity.

IV. EFFECTS OF THE ACTION

In 50 CFR 8§ 402.02, effects of the action are defined as “...the dired and indirect effects of the
action on the species or critical habitat, together with the effects of other activities that are
interrelated or interdependent with that action....” Further, indirect effects are defined as “...those
that are caused by the propaosed action and are later in time, but are still reasonably certain to
occur.”

Because the models used by Reclamation are nat predictive but are based on past inflow events,
it must be cautioned that any of the details on flows and changesin lake elevation are not actual
events that will occur at certain years. If runoff patterns are significantly different from those in
the past, either because of drought or high precipitation years, the actual outcome in terms of lake
elevations and flows will be quite different. It may be possible to havefewer or more surplus
declarations, at different Tier levels, than the BA presumed based on the model results. The
“certainty” shown in the following discussions should be understood to be based on the model
results showing differences between the no-action and California Plan alternatives given the
same inflow data and not on any actual future levels. Implementation of the Basin States
alternative in place of the California Plan will also affect actual future reservoir levels since the
tiers and amounts available as surplus are not the same between the two plans. Please note that
all Reclamation model runs are in feet, not metric measure, and have been kept as described in
the DEIS and BA.

Changes to Upper Basin development of their water resources will also have an effect on the
actual Lake Mead elevations seen over the life of the project and beyond. Reclamation has
included all those increases as baseline, however, some portion of those increases may be more
correctly interpreted as cumulative or future Federal actions. Because these increases cannot be
separated out of the model runs, this discussion includes the Upper Basin depletions under direct



Biological Opinion: Interim Surplus Criteria/California4.4 Plan 34

and indirect effects. This should nat be interpreted as acceptance by the Service of these
depletions as part of the baseline, but as a consequence of the type of model data provided in the
BA by Reclamation.

Direct and Indirect Effects: River and 100-Y ear Floodplain

ISC

Implementation of the CaliforniaPlan will have effects to water levelsin Lake Mead, normal
contracted releases from Hoover and Davis Dams, flows below Davis Dam to Lake Havasu, and
the frequency and volume of flood control releases and space-building releases from Hoover
Dam. The latter will affect flows downstream of Davis and Parker dams to the Colorado River
Deltain Mexico. Normal contracted releases will not change below Parker Dam because the
surplus water provided to the States will be taken from Lake Mead directly (Nevada's share), or
out of Lake Havasu (Arizona s and California s share).

Lake Mead

Lake Mead' s elevations result from the pattern of yearly inflows (from Lake Powell and the
Grand Canyon tributaries) and outflows (releases from Hoover Dam and the Southern Nevada
Water Authority diversion). Over the course of ayear, elevations will vary by 10-20 feet on
average (USBR 1996) as water enters and leaves the resarvoir. The median levels generated by
the models for the 2000 to 2050 period are for January 1 water elevations. In most recent years,
lake elevations are falling from January through May which includes the spawning period of the
razorback sucker (February-April). Water levels may fall as much as 3 feet in amonth during
this period (USBR 1996). Because of past management direction and a series of wet years, Lake
Mead' s water levels were near capacity at the start of the planning process for this project.
Figure 5 demonstrates that water levels over the last 20 years have been lower and higher than
present levels.

Please refer to Figure 6 for thisdiscussion. Under the no-action alternative, the median lake
level of LakeMead will fall from 1205 in 2000 to 1171 in 2015, adrop of 34 feet. Thisdropisa
result of the increases in Upper Basin diversions of Colorado River water that reduces the
inflows to Lake Powell and subsequently to Lake Mead. Thisdrop in median water levelsis
gradual at an average of about 2 feet per year. The median water levels for the California Plan
aternative fall from 1205 to 1147 feet in 2015, 24 feet more than under the no-action alternative,
at an average of about 4 feet per year. The median water levels of the no-action alternative do
not reach the 2015 California Plan levels until about theyear 2032 and the medians aregenerally
the same thereafter. Looking at the 10" percentile water levels, we seea decline from 1194 to
1130 feet in the no-action alternative, a change of 64 feet with an average drop of 4 feet per year.
The California Plan goes from 1194 to 1098 feet in the same 2000-2015 period for a change of
96 feet with an average drop of 6 feet per year. Post-project, it isnot until about 2027 that the
no-action alternative reaches the 2015 level for the California Plan. Further, for the 10"



Biological Opinion: Interim Surplus Criteria/California4.4 Plan 35

percentile line, the California Plan has consistently lower elevationsthan the no-action plan until
2049. What we see in the effects of the action for the median is a doubling of the rate of decline
of water levels during the 15 year project duraion, a 17 year loss of those higher median water
levels being available after the project ends, and an increase in the number of years at lower
water levels over the no-action alternative. For the 10" percentile, the rate of decline increases
50% and the two linesretain a 15 to 25 foot difference in elevation until 2045 not coming
together until 2049, indicating alonger period of lower elevations under the California Plan.

Another form of the dataisin Table 13. This table was generated from the 85 model runs per
year (traces) for various Lake Mead elevations. These elevations were chosen for analysis based
on known spawning habitat for the razorback. These are the same data used to develop the
medians shown in Figure 6. The baseline/no-action alternative (75R) is compared to the
Cdlifornia Plan alternative (CP). The data show that the number of traces above the target
elevations declines much more rapidly under the CP than the 75R, with the CP figures up to 34%
lower than the corresponding 75R figures. While the CP does not show lower overall figures
than the 75 R, in part because the lowest target elevation 1,120 is considerably ebove the 10"
percentile range, it reaches these lower levels more quickly and more often in a comparison
between years.

These changes trandlate into different probabilities of a particuar water level or set of levelsin
Lake Mead being met or exceeded. For example, under the no-action alternative, awater level of
1171 in 2015 would be met or exceeded 50% of thetime. The same 1171 foot elevation under
the California Plan would be met less than 50% of the time in 2015 because there would be
elevations above the 1147 median level that are below the 1171 level. An elevation of 1150
would be met more than 50% of the time under the no-action alternative, because it would
always be met by the 50% of the points abovethe median and by that percentage of the below
median points that were still greater than 1150. The 1147 median would not be able to meet the
1150 elevation 50% of the time because some of the points in that 50% would be between the
1150 and 1147 levels. Plus, the 50% of the points below 1147 would not be able to provide
additional chances to meet the 1150 level because they are lower in elevation. The 10™ percentile
probability does not change for the 1150 level for either the no-action or California Plan,
however, asthislevel drops, there is an decrease in the water level at which this 10% occurs.
This trangates to an increase in the range of the lowest 50% of possible levels, thus to more and
lower levels being seen below the median level. Thereisalso an increase in the lowest levels of
the bottom 10" percentile, asis shown by that level dropping on Figure 6.

Reclamation predictions based on modeling and likely surplus rel eases over the life of the project
do not foresee extended periods of low water levelsin Lake Mead as a likely result of the action.
The circumstance in question is water levels at or below 1130 feet for more than 2 consecutive
years when a surplusis beingdeclared. Thus, such a condition would not be covered under this
biological opinion, and if it occurred, would constitute an effect of the action not previously
considered.
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Razorback sucker

For razorbacks in Lake Mead, these changes in the median and 10" percentile figures will have
significant adverse effects to the two known spawning locations in LakeMead, resulting in lower
water levels at these sites and an increased potertial for them to be completely dry in some years.
If the known habitats are not available, spawning would likely still occur, but the quality of the
replacement habitatsis not certain.

Based on the 1171 median for the no-action aternative in 2015, the average important spawning
elevations (1120-1150 feet) would be protected significantly over 50% of the time until 2025 and
gtill at over 50% until 2040. Spawning habitat would not be entirely subject to the lowest 10"
percentile levels until about 2016. Under the California Plan’s median of 1147 feet, much less of
the known spawning arearemains above the median level each year from 2001-2040 and the
median hovers at around 1150 for most of the 2015 to 2040 period, and the entire known location
is below the 10" percentile by 2011. Thiswould reduce the number of years that known
spawning habitats would be available to the fish, which may adversely affect the combination of
conditions needed to provide for recruitment. These habitats would not be lost permanently, but
would be unavailable more often under the California Plan.

Of additional concern in the Las Vegas Bay areais access to Las Vegas Wash, upstream of the
known spawning ste. Thisareais between 1120 and 1200 feet elevation with a considerable
portion at the 1160 contour. Spawning has not been documented in this habitat, but sonic-tagged
razorbacks do use the area and larvae were found there (Holden ez a/. 1999), and it may be
important habitat when it is available. Under the no-action alternative, much of this habitat
would be available at above the medan 1171 level. Under the CaliforniaPlan, much of it would
not be available at the 1147 median. Thiswould reduce the number of years that known
spawning habitats would be available to the fish, which may adversely affect the combination of
conditions needed to provide for recruitment. Critical habitat constituent elements for spawning
habitats would be compromised more often under the California Plan. These habitats would not
be lost permanently, but would be unavailable more often.

Defining the Echo Bay spawning area as between 2013 and 1181, both the no-action and
Cdlifornia Plan alternatives have significant adverse effects to water levels at the known
spawning area. Under the no action alternative, the 1171 median is 9 feet below the bottom of
the area, and there will be less than 50% of the time that the area would be usable. However, the
area around thepoint to the east woud remain partially available since the elevaion goes to
1148. The situation for the 1147 median of the California Plan is that the known spawning sites
would be available far less than 50% of the time with the eastern end availability perhaps at 50%.
For the 10" percentile under the no-action alternative, the level is reached in about 2010 and for
the California Plan in about 2007. This means that water levels will be lowe sooner and this
reduces the availability of known spawning habitats more often.
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Declining lake elevations due to |SC may also affect potential nursery habitats. Razorback
sucker larvae and juveniles use shallow waters in coves and other protected habitats for nursery
areas. The waters here are warmer, and food resources more abundant than in deeper areas.
These shallows also have an advantage during rising water levels, in that if therehas been
terrestrial vegetation growing, inundation of the vegetation provides cover for small fish and
nutrient loading that benefits phyto- and zooplankton and benthic invertebrates. The amount and
quality of nursery habitat is not known at most lake elevations. With reduced inflowsto Lake
Powell as Upper Basin depletionsincrease, there may not be the samelevel of equalization
opportunities to offset the greater drain on Lake Mead. That could result in adecrease in the
probability of rising springwater levels dueto lower Lake Powell water levds, resulting in less
opportunity to flood terrestrial vegetation.

A complicating factor at yearly elevations near the bottom of the spawning habitats is the usual
pattern of falling lake elevations during the spring months. The median and 10" percentile
figures are based on end-of-yea figures, and data from Reclamation show declines of as much as
3 feet in March with lesser decreases in February and April (USBR 1996). Thistrend of
declining levels was discussed in the baseline. Therefore, even at acceptable end-of-year
elevations, spawning habitats may not be as available during the spavning season. Because
additional water will be released from Lake Mead year round, during a surplus year the amount
of monthly drawdown may increase

Razorbacksin Lake Mead, aswell asin Lake Mohave and in the Upper Basin, show a high
degree of fidelity to spawning sites. The same sites areused year after year by the population.
This trait has been used in Lake Mohave to assist in the monitoring of that population over the
last 30 years and to direct efforts to locate lavae. Spawningbarsin the Green River are similarly
targeted by Upper Basin researchers. Known spawning areas in Lake Mohave aregenerally not
subject to the degree of water level fluctuations seen in Lake Mead, and in the Green River,
cobble and gravel spawning bars do shift somewhat in response to changesin flows, so it is
difficult to assess how far razorbacks will relocate to suitable spawning areas near known sites
that are not available in a particuar year. A reasonable expectation would be thet if suitable
habitat was available, it would be used. What isunclearisif suitable habitats are available
adjacent to existing sites at the lower water elevations that will be seen in Lake Mead.
Razorbacks prefer gravel and cobble substrates, not ones with large amounts of fine sediments
that may be present at deeper |ake elevations. Further, razorback adults spend the immediate pre-
reproductive season in shallow waters that are warmer and may provide benefits for sexual
maturation, feeding and other behaviors (SWCA 2000b). Lower water elevaions may reduce or
eliminate those habitats in the vicinity of the spawning areas. There may be suitable spawning
areas along the southern shore of Echo Bay where it reaches the main part of the Overton Arm,
but fish have not been recorded using those areas (based on sonic tegging) for pawning at this
time. Under different conditions, there may be use, but data are not available. In Las VegasBay,
suitable spawning habitat in the vicinity of the existing area may not be as readily available due
to the topography of the site.
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Razorback sucker are long-lived fish, reaching 50 years of age. In the pre-development Colorado
River Basin, with itslarge yearly water level fluctuations, successful spawning and recruitment
likely did not occur every year. Water levels might betoo high or too low a the proper time to
provide suitable spawning and nursery habitats. With long-lived adults, yearly success was not
as critical to the survival of the species. Inthe Upper Basin Rivers, razorbacks spawn on the
rising arm of the spring hydrograph (SWCA 2000b). Spawning timesin the Lower Basin are
earlier in the year, perhaps reflecting a difference in when suitable temperature and rising water
conditions were available. Recruitment of razorbacks to the initial Lake Mead and Lake Mohave
populations took place at atime when reservoir levels were rising and non-native predator
populations were low. Rising water levels inundate vegetated shorelines that may be important
for providing food and cover for larval and juvenilefish. Rising water levels have ocaurred over
the 61 years of record (excluding 1935-1939) 15 times, for an average occurrence of once every
4.4 years. Over the last 19 years, arise in the spring water levelsin LakeMead can be seen in
Table 10 for the years 1983, 1986, 1993 and 1997. The 1993 rise may correspond to the
recruitment of the four sub-adults captured in 1998. The Echo Bay spawning area was flooded
during the spawning season after having been dry the previous 2 years. We do not know if this
rise in water elevation was a critical factor to that recruitment event, but it is an anomaly that
should be considered. A smaller risein water elevationsis noted in 1986, which is before the
other young fish (the 7-10 year old) was perhaps spawned. The existing adult population was
thought to have been spawned between the early 1960's to 1970's (Sjoberg 1995), and there are
two large water level increasesin that period. Aging of razorbadk suckers becomes more
difficult at older ages due to the numbers of false and incomplete annuli. Techniquesto refine
aging estimates, especially those that do not require killing the spedmen, are under review
(Holden ef al. 2000) and may shed light on recruitment yeas.

This discussion has two relevant points. One, that perhaps ascending water levels during the
spawning period is important for recruitment (perhaps through providing nursery habitat), and
two, that the opportunity for such increasesis limited by normal reservoir operations. Even
historically, razorbacks likely did not have significant recruitment every year so conditions need
not be perfect every year. The number of yearsthat |ake levels start at acceptable levels and can
increase is reduced if the median water surface elevation for the lake is lowe over time and there
are fewer years where waer levels start out at an adequate level. With less water reaching Lake
Powell due to Upper Basin increased depletions, there is a reduced opportunity for equalization
between the two lakes that reducesthe opportunity for rising water levelsin Mead. Theresult is
that with the California Plan, there is a greater risk of not meeting the conditions for successful
recruitment than there is under the no-action alternative. Further, because the California Plan
drops the water levels sooner than under the no-action, researchers have less time to determine
what the important parameters are before the changes to water elevations become critical.

Overdl, fish habitat within Lake Mead will be adversely affected by the lower |ake elevations.
Depending upon topography of preferred habitat areas, there may be less or more habitats of
particular types available. Reduced habitats may result in crowding of razorbacks and non-native
competitors or predators into the samespaces. We know from literature reviews that thereis a
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considerable overlap in habitat use and preferences between razorbacks and non-native fish
species (Pacey and Marsh 1998). Competition for food and space may result in reduced growth
and health of individual razorback suckers. Telemetry data indicate that razorbacks can be very
sedentary (Holden ez al. 1999, 2000; SWCA 2000b) and may rest on the bottom for extended
periods. The presence of other fish species, or crayfish, may cause them to movemore often if
they are disturbed. This canaffect feeding and resting behaviors. Paradtes such as Lernea may
be more prevalent in areas with denser populations of fish to act as hosts. Declining water levels
will also affect production of benthic organisms, aguatic plants and other important components
of the habitat (Ploskey 1983) to the detriment of the fish population as awhole. Given that both
important areas for razorbacks in Lake Mead are near existing recreational sites, shallower waters
in the area also concentrate the effects of boats and personal watercraft (which include noise
disturbances, and wake damage to shallow spawning or nursery habitats), risks to the area from
spills or releases of toxic materials and take by fishermen.

Lake Mead has been designated as critical habitat for the razorback sucker. Constituent elements
of water, physical habitat, and biological environment are all adversely affected over the next 50
years by both the no-action and California Plan aternative. The additional effects that result
from the California Plan alternative cause greater effects over the short- and long-term and
increase the level of damage tothe constituent elements, especially those associated with

spawni ng and nursery habitat avail ability and quality.

The 1997 BO addressed the potentid for razorback suckers to be transported from the river into
canals and other diversion facilities and to pass through dam turbines. Increasad diversions by
Southern Nevada Water Authority at their Lake Mead pumping plant would occur during surplus
years. Sonic telemetry has not shown any use of the pumping plant area by the razorbacks in the
Las Vegas Bay area, so thisrisk may not be increased. If populationsin Lake Mead expanded,
there may be cause to review thisissue. Similarly, inareasesin water going through the turbines
at Hoover Dam would not be expected to result in higher razorback mortality under present
conditions since individuals are not known to use the area. Additional information on
distribution within the lake may change this; however, to date no concentrations of fish have
been found in the vicinity of thedam.

Yuma clapper rail

Lake Mead has only recently been found to support clapper rails. Rails have been found in the
Virgin River deltaarea (McKernan and Braden 1999) and in Las Vegas Wash (NDOW
unpublished data). Increased fluctuations of water levels over time may dry up existing or create
new marsh habitas, especially in the Virgin River delta. Parts of the Las Vegas Wash marsh
habitats supported by high water levelsin LakeMead may also be adversely affected. Depending
upon local conditions and the rate of change of water levels from year to year, there may be more
or less habitat available in any particular year. Cattail and bulrush habitats can develop relatively
quickly if they are near to existing marshes and both areas may continue to support habitat at
lower lake elevations if there are sufficient mud flats for cattailsto colonize. If thereare
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significant yearly fluctuations that inundate newly formed marshes at the low water elevations,
replacement of affected habitats could be questionable in some years. Aswater levels decline,
cattail areas may be left on dry land and degrade. Depending on how fast the water levds
decline, new habitats may not be formed at the edges of old areas to preserve habitat availability.
Thiswould result in alack if breeding, feeding and sheltering habita for the rails.

Southwestern willow flycatcher

Surplus criteriawill lower the levd of Lake Mead which may dlow willow flycatcher habitat to
develop in the Virgin, Muddy, and Colorado river inflows. However, theamount, type, quality,
and longevity of this habitat will be in question depending on how much soil is exposed, the
quality of the soil, when draw downs occur, and how long habitat is exposed and/or inundated.
Hydrologic modeling conducted by Reclamation (USBR 2000b) predicts that Lake Mead
elevations will fluctuate between full level and progressively lower levels during their 50-year
period of analysis. Therefore, there may be a possible benefit from the proposed action, that by
lowering Leke Mead, willow flycatcher habitat will develop at the Colorado, Muddy, and Virgin
river deltas of Lake Mead. Yet, it isunknown how long this habitat will persist, if it develops at
all. Reclamation has already consulted on the loss of willow flycatcher habitat within the
influence of Lake Mead and thoe birds via the 1997 BO and provided replacement habitat to
offset the periodic loss of thisarea. Thus, the willow flycatcher may obtain a temporary benefit
from having this habitat occasionally available and at worst would not be worse off than at
present if it is eliminated.

Hoover Dam to Parker Dam

Releases of water from Hoover Dam during a surplus year will be higher than in a non-surplus
year. Thiswould affect all species present in this reach. Theamount of the increase would
depend on the amount of surplus, estimaed to be around 800,000 af during aTier 1 year. This
would add at most approximately 9% to the flows between Hoover and Parker Dams. Since
these releaseswould be for munidpal and industrid uses, it can be assumed that equal anounts
would be releasad over the year to keep the MWD aqueduct full. Thiswould mean an increasein
releases of up to 1105 cubic feet per second (cfs) into Lake Mohave. Water levelsin Lake
Mohave may increase slightly, but there would not be meaningful changes since water would be
released immediately to provide for this flow downstream. Water releases from Davis Dam are
made to provide downstream demand and generate power. Thus, flows vary significantly over a
24-hour period. Waer levelsin the reach from DavisDam to Lake Havasu may increase slightly
or be at higher levelsfor longer periods. The specific release paterns are not detailed in the
DEIS or BA. This change may be more noticeable in the winter low flow per